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[57] ABSTRACT 

An indazolc compound having a pipcrazinyl moiety in the 
structure thereof, which is a 5-HT4 receptor agooisl which is 
useful in the treatment of digestive tract disorders. 
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has hypotensive activity. However, it is not reported that 
those compounds have 5-HT4 receptor agonist activities and 
gastrointestinal prokinetic actions. 
5 Aliment. Pharmacol. Ther., Vol. 6, 273-289, 1992 sug- 
gests that irritable bowel syndrome exists as two types, 
constipation-type and diarrhea-type irritable bowel syn- 
dromes and 5-HT4 receptor agonists are useful in the treat- 
ment of constipation-type irritable bowel syndrome, while 
10 Medicinal Research Reviews, Vol. 13, 633-662, 1993 sug- 
gests that 5-HT4 receptor antagonists are useful in the 
treatment of diarrhea-type irritable bowel syndrome. 
WO 9312785 discloses that 5-HT4 receptor antagonists 
1^ and agonists are of potential use in the treatment of condi- 
tions associated with bladder hypersensitivity and a poorly 
fiinctioning bladder. 
By elucidation of new compounds having a 5-HT4 recep- 
20 tor agonist activity, it has been demanded to develop a 
medicine based on such a mechanism of action that acts on 
the 5-HT4 receptor controlling the release of acetylcholine in 
the gastrointestinal nerve to promote the release of acetyl- 
choline from the nerves in the nerve plexus of gastrointes- 
such as chronic gastritis, gastrectonriy, pepUc 25 ^ ^^^^.^ ^ gastrointestinal motion, 

tnrlliliic r.p crlprrtH<>rmM rpcnlts in the reflux . e o 

i.e., a 5-HT4 receptor agomst. 



This application is a Division of application Ser. No. 
08/952,509 filed on Nov. 28, 1997 now U.S. Pat. No. 
5,945,434, which was filed as PCX International application 
as PCr/JP96/01475 on May 31, 1996. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a new indazole derivative having 
a monocyclic amine, a pharmaceutically acceptable salt 
thereof and a process for the preparation thereof. 

The invention further relates to a 5-HT4 receptor agonist, 
in particular, an agent for the treatment of digestive tract 
diseases which comprise as an active ingredient the indazole 
derivative or the salt thereof. 

The invention furthermore relates to a method for the 
treatment of gastrointestinal disorders which comprises 
administering the indazole derivative or the sah thereof to 
the patients suffering from gastrointestinal disorders. 

2. Description of the Invention 

The abnormality in a gastrointestinal motor function by 



ulcer, diabetes mellitus or scleroderma results in the reflux 
>f gastric contents into the esophagus, delayed emptying of 



the a 
functions. 
This ca 



ts and the depression of small and large intestinal 



) several gastrointestinal disorders includ- 
liting, heartburn, anorexia, abdominal 
distension, epigastric dysphoria, abdominaglia, constipation 
and further reflux esophagitis. One cause of the diseases 
such as irritable bowel syndrome and spurious ileus is 



SUMMARY OF THE INVENTION 

As a result of our zealous search to solve such problems, 
we have found that the monocyclic amines, i.e., 4-piperidyl 
derivatives, 2-(4-piperidyl)ethyl derivatives, 2-(l- 
piperazinyl)ethyl derivatives, 2-(4-piperidylidene)-ethyl 
considered to be the depression in gastrointestinal motility. derivatives and 5-octahydroazocinyl derivatives have a 
The agents for the treatment of these conditions and prominent 5-HT4 receptor agonist activity, and exhibit a 
diseases include direct cholinergic agent (e.g. Aclatonium gastrointestinal prokinetic action, which are effective for the 
Napadisilate) or Dopamine antagonist (e.g. Domperidone). treatment of the abnormality in function of a gastrointestinal 
However, it is known that these known agents have the ^ motility by various causes such as chronic gastritis, 
problems of insufficent therapeutic effects and side effects gastrectomy, peptic ulcer, diabetes mellitus, scleroderma, 
including diarrhea and extrapyramidal syndrome. digestive tract diseases such as reflux esophagitis. 

The gastrointestinal motility is controlled by both sym- i^^,^^)^ i,^^^, syndrome with constipation as a chief com- 
palhetic and parasympathetic nervous systems. In the para- .^^^^ jj^^^ 

sympathetic nervous system, acetylcholine is one of the 45 
important neurotransmitters participating in the control 



of gastrointestinal motility. The release of acetylcholim 
from the nerves in the nerve plexus of gastrointestinal tract 
may induce the contraction of gastrointestinal tract. 
Accordingly, the accelerated release of acetylcholine from 5, 
the nerve plexus of gastrointestinal tract results in sthcnia of 
gastrointestinal motility. 

Recently, a 5-HT4 receptor was found in gastrointestinal 
tract. The 5-HT4 receptor was reported to control the release 
of acetylcholine in the gastrointestinal nerve [Trends in 5: 
Pharmacological Science, Vol. 13, 141-145, (1992)]. Thu.s, 
compounds acting on the 5-HT4 receptor in the gastrointes- 
tinal tract and promoting the release of acetylcholine may be 
a more effective gastrokinetic agent with less side effects. 

On the other hand, WO 9303725 discloses that (1-butyl- 6 

4- piperidyl)methyl-l-methylindazole-3-carboxylate 
(Example 10) has a 5-HT4 receptor antagonist activity, and 
is of potential use in the treatment of diseases derived from 

5- HT, diarrhea of irritable bowel syndrome due to the 5-HT 
activated intestinal nerve, cardiovascular disorders and CNS 6 
disorders. U.S. Pat. No. 3,145,215 discloses that N-[2-(4- 
methyl-l-piperazinyl)ethyl]-lH-indazole-3-catboxamide 



DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 



The present 
having a monocycli 



provides an indazole derivative 
le, represented by formula (1) 




Rj is a hydrogen atom, a Cj-C^ alkyl group, a C^-C^ 
alkenyl group or a Cy-C^ cycloalkyl group, 

Q is a carbonyl group, a thiocarbonyl group or a meth- 
ylene group, 
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represents a group of formula (II), (HI). (IV) or (V) The compounds of formula (f) 



5 / \ ^Q' _^R2 



wherein 

15 R,' is a C,-Cft alkyl group or a C^-C^ alkenyl group, 
Cy is a carbonyl group, 

Rj represents a group having each of formulae (Il)-(V) 



wherein Rj is a Cj-Ce alkyl group, a Cy-C^ alkenyl 
group or a benzyl group, of which a phenyl ring may be 25 
substituted by the same or different halogen atom or 
methoxy group, m is 0-2, n is 2 or 3, o is 1 or 2, p is 

and a pharmaceutically acceptable salt thereof. 

In formula (I) for the indazxile derivative having a mono- ^ 
cyclic amine of the present invention, examples of the 
Cj-Cg alkyl group represented by Rj include methyl, ethyl, 
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, (S)-sec- 
butyl, (R)-sec-butyl, tert-butyl, pentyl, isopentyl, 2-pentyl, 
3-pcntyl, nco-pcntyl, tcrt-pcntyl, hcxyl and the like. 
Examples of the Cj-C^ alkenyl group include allyl, 
2-butenyl, 3-butenyl, 2-methyl-2-propenyl, l-methyl-2- 
propenyl, 3-methyl-2-butenyl and the like. Examples of the 
C3-C5 cycloalkyl group include cyclopropyl, cyclobutyl, 40 
cyclopentyl, cyclohexyl and the like. Examples of the Cj-Cg 
alkyl group represented by R3 include methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, 
isopentyl, 2-pentyl, 3-pentyl, neo-pentyl, tert-pentyl, hexyl 
and the like. Examples of the C^-Cg alkenyl group include « 
allyl, 2-butenyl, 3-butenyl, 2-methyl-2-propenyl, 1-methyl- 
2-prop6nyl, 3-methyl-2-butenyl and the like. Examples of 
the benzyl group and mono- or di-substituted benzyl group 
include benzyl, o-fluorobenzyl, m-fluorobenzyl, 
p-fluorobenzyl, 2,3-difluorobenzyl, 2,4-difluorobenzyl, 2,5- *° 
difluorobenzyl, 2,6-difluorobenzyl, 3,4-difluorobenzyl, 3,5- 
difluorobenzyl, o-chlorobenzyl, m-chlorobenzyl, 
p-chlorobenzyl, 2,3-dichlorobenzyl, 2,4-dichlorobenzyl, 
2,5-dichlorobcnzyl, 2,6-dichlorobcnzyl, 3,4-dichlorobcnzyl, 
3,5-dichlorobenzyl, o-bromobenzyl, m-bromobenzyl, 
p-bromobenzyl, 2,3-dibromobenzyl, 2,4-dibromobenzyl, 
2,5-dibromobenzyl, 2,6-dibromobenzy 1, 3,4- 
dibromobcnzyl, 3,5-dibromobcnzyl, o-iodobcnzyl, 
m-iodobenzyl, p-iodobenzy 1, o-methoxybenzyl, go 
m-methoxybenzyl, p-methoxybenzyl, 23-dimethoxybenzyl, 
2,4-dimethoxybenzyl, 2,5-dimethoxybenzyl, 2,6- 
dimethoxybenzyl, 3,4-dimethoxybenzyl, 3,5- 
dimethoxybenzyl and the like. 

The compounds of formula (I) according to the present 65 
invention can be prepared by various processes which will 
be explained below. 




wherein R3 is a Ci-Cj alkyl group, a Cj-Cj alkenyl 
group or a benzyl group, of which a phenyl ring may be 
mono- or di-substituted by the same or different halo- 
gen atom or methoxy group, m is 0-2, n is 2 or 3, 0 is 
1 or 2 and p is 2-4, can be prepared by reacting an 
indazole-3-carboxylic acid derivative of formula (VI) 

(VI) 




wherein Rj' is a C^-C^ alkyl group or a Cj-Cg alkenyl 
group and X is OH, with an amine derivative having 
each of formulae (VI1)-{X) 



5 

-continued 



/~\ 

H2N (CH;)— R3 



H2N (CHj),— ^= 
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The compounds of fonnula Q") 



(y is a carbonyl group, 

represents a group having each of formulae (IIH^ 



wherein R3, m, n, o and p have the meanings as 
defined above, in the presence of a condensing agent 
such as carbodilmide derivatives or dialkylphospho- 
rocyanidate derivatives. 
AUernalively, the a)mpounds of formula (I*) can be 

prepared by reacting an indazole-3-carboxylic acid deriva- 25 

live of formula (VI) 




— (CHd.-C=(^N-R, 

(CH2)p 



wherein R/ is a Cj-C^ alky! group or a Cj-Cg alkenyl 
group and X is a halogen atom or R4COO wherein R4 ^ wherein R3, m, n, o and p have the meanings as defined 
is an alkyl group such as methyl or a haloalkyl group 
such as trifluoromethyl, or its reactive derivative with 
an amine derivative having each of formulae (VII)-(X) 



above can be prepared by reacting an indazole-3- 
caiboxylic acid of formula (VI') 



(VH) 



112N — (gij).— — R3 



2N— (CHJ„— ^N- 



(VI") 



jr its dimer, i.e., a diindazolo[23-a][2',3'-d]pyrazine- 
7,14-dione of formula (XI) 



wherein R3, m, n, o and p have the meanings as def ined 
above, in the presence of a base. 



with an amine derivative having each of formulae 
(VII)-(X) 
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^ R3 

/"A 

H2N (CH;)„— ^N— Rj 



is a carbonyl group and Rj' represents a group having 
each of the following formulae (IlO-(V0 



wherein R3, m, n, o and p have the meanings as 
defined above. 
The compounds of formula {!') 




wherein Rj' is a C,-C^ alkyl group, a Cj-Cg alkcnyl 
group or a Cj-C^ cycloalkyl group, (/ is a carbonyl 
group, and has the meaning as defined above, can be 
prepared by reacting the compounds of formula (I") as 
obtained above with an alkylhalidc or alkcnylhalidc of 
formula (XII) * 



wherein Rj' is a C^-C^ alkyl group, a Q-Cg alkenyl 
group or a CyC^ cycloalkyl group and Y is a halogen 4 
atom in the presence of a base, or by reacting the 
compound of formula (l") with an aUcylalcohol, an 
alkenylalcohol or a cycloalkylalcohol of formula (XII) 



wherein R; is a C^-C^ alkyl group, a C3-C6 alkenyl 
group or a C^-Cg cycloalkyl group and Y is OH, and 
a di(Ci-Cj,)alkylazodicarboxyIate in the presence of 
a tri-substituted phosphine. 
The compounds of formula (I'") 5 




wherein Rj is a hydrogen atom, a Cj-Cg alkyl group, a 
Cj-Cs alkenyl group or a Cj-Cg cycloalkyl group, Q' 



-(CH^)— ^N— Rj' 



(CH2),— C=^ ^N— R3' 



wherein m, n, o and p have the meanings as defined 
above and R,' is a methyl group or a benzyl group, of 
which a phenyl ring may be substituted, are subjected 
to demetylation or debenzylation to give the com- 
pounds of formula (l'") wherein R3' is a hydrogen 
atom, which are then reacted with a compound of 
formula (XIII) 

R3Z (xiio 
wherein R3 is a C,-Cg alkyl group, a Cj-Cg alkenyl 
group or a benzyl group, of which a phenyl ring may 
be mono- or di-substituted by the same or different 
halogen atom or methoxy group and Z is a halogen 
atom, thus preparing the compounds of formula (I^ 
wherein R3 has the meaning as defined above. 
The compounds of formula (I'^ 




wherein is a Cj-Cg alkyl group, a C3-Cg alkenyl 
group or a Cj-Cg cycloalkyl, Q" is a thiocarbonyl 
group and Rj represents a group of formula (111) 



r-\ 



wherein R3 is a Cj-C^ alkyl group, a C^-Cf, alkenyl 
group or a benzyl group, of which a phenyl ring may be 
substituted by the same or different halogen atom or 
methoxy group and n is 2 or 3 can be prepared by 
reacting the compounds of formula (I') wherein (y is a 
carbonyl group and Rj' and have the meanings as 
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defined above, with [2,4-bis(4-methoxyphenyl)-l,3- wherein R,' is a Ci-Cgakyl group, a C^-C^ alkenyl group 

dithia-2,4-diphosphetane-2,4-disulfide (called hereafter ^ C3-C6 cycloalkyl group, Q"' is a methylene group 

"Lawesson reagent") of formula (XIV) , „ . .u r n ■ r 1 /iti\ 

^ ' ' and Rj represents the following formula (III) 



S,^^ S (CH2)— N N— Rj 

wherein R, is a C.-Cg alkyl group, a Cj-Cg alkenyl 
group or a benzyl group, of which a phenyl ring may be 
The compounds of formula (I^ 2" di-subs-tituted by the same or different halo- 

gen atom or methoxy group and n is 2 or 3 can be 
prepared by reacting the compounds of formula (l') 
^' ^ wherein Q' is a carbonyl group and Rj' and R2 have the 

meanings as defined above, with a reducing agent such 
as lithium aluminum hydride. 
The above reactions are shown in Scheme 1. 
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— R2 — Rs stands for a group represented by formulae 

aiHv). 

Further, the processes for preparing the compounds of the 
invention will be illustrated in detail. 

In the condensation of the indazole-3-caiboxylic acids of 
formula (VI) 




wherein R,' is a Cj-Cg alkyl group or a Cj-Cg alkenyl 
group and X is OH, or their derivatives with the amine 
derivatives having each of formulae (VII)-(X) 



HjN (CHa); 



HjN (CHil— N 



l-propylindazole-3-carboxylic acid, 
1 -isopropylindazolc-3-carboxylic acid, 
l-butyIindazole-3-carboxylic acid, 
l-isobutylindazole-3-carboxyhc acid, 
^ l-(sec-butyl)indazole-3-carboxylic acid, 
(S)-l-(sec-butyl)indazole-3-carboxylic acid, 
(R)-l-{sec-butyl)indazole-3-carboxylic acid, 
l-pentylindazole-3-carboxyIic acid, 
10 l-isopentylindazole-3-carboxylic acid, 
1 -{2-pentyl)indazole-3-carboxylic acid, 
l-(3-pentyl)iiidazole-3-carboxylic acid, 
1 -{neo-pentyl)indazole-3-carboxylic acid, 
l-allylindazole-3-carboxylic acid, 
15 l-(2-butenyl)indazole-3-carboxylic acid, 
l-(3-butenyl)indazole-3-carboxylic acid, 
1 -(2-methyl-2-propenyl)inda/.ole-3-carboxy lie acid, 
l-(l-methyl-2-propenyl)indazole-3-carboxylic acid, 
20 l-(3-methyl-2-but6nyl)indazol6-3-carboxylic acid, 
lH-indazolc-3-carboxylic acid and the like. 

Examples of the amine derivatives include the following: 
4-pipcridylaminc, 
l-methyl-4-piperidylamine, 
25 l-butyl-4-pipcridylaminc, 

1- benzyl-4-piperidylamine, 
(4-piperidyl)methylamine, 
(l-methyl-4-piperidyl)methylamine, 

^ (l-butyl-4-piperidyl)methylamine, 

2- (l-methyl-4-piperidyl)ethylamine, 
2-{l-butyl-4-piperidyl)ethylamine, 
2-(4-methyl-l-piperazinyl)ethylamine, 

2- (4-butyl-l-piperazinyl)ethylamine, 
35 2-(4-p-fluorobcnzyl- l-pipcrazinyl)cthylaminc, 

3- {4-butyl-l-piperazinyl)propylamine, 
2-(l-methyl-4-piperidylidene)ethylaraine, 
2-(l-butyl-4-piperidylidene)ethylamine, 

J 2-(l-p-fluorobcnzyl-4-pipcridylidcnc)cthylaminc, 
*° l-butyl-4-hexahydroazepinylamine, 
l-butyl-5-oclahydroazocinylamine, 
wherein R3, m, n, o and p have the meanings as defined l-butyl-5-ix;tahydroa/,oninylamine and the like, 
above, the reaction is carried out using 0.1-10 moles. Examples of the dialkyl phosphorocyanidate derivatives 
preferably 0.5-2 moles of the indazole-3-carboxylic include diethyl phosphorocyanidate and the like, 
acids or their derivatives per mole of the amine 45 g^^^jpig^ jhe carbodiimide derivatives can include 
derivatives, in the presence of 0.1-10 moles, preferably dicyclohexylcarbodiimide l-ethyl-3-(3- 
^i^:!^:::^^^'^^ dimeVlaminoUyOcarbodiimide'hydrochloride and the 
reaction, 0.5-2 moles of 1-hydroxybenzotriazole 
(monohydrate) or N-hydroxysuccinimide may be used, so In the re 

if necessary, 'fhe reaction may be carried out at a 3-carboxyUc acids of formula (VI) 



(VIII) 



-N N- 



N R3 



N— »3 



in of the reactive derivatives of the indazole- 



temperature between the freezing point and the boiling 
point of the solvent, preferably at 0-^° C. Any solvent 
which is inactive in the reaction can be used, which can 
include hydrocarbons such as pentane, hexane, 55 
heptane, cyclohexane, petroleum ether, benzene and 
the like; halogenated hydrocarbons such as carbon 
tetrachloride, chloroform, methylene chloride and the 
hke; ethers such as ethyl ether, THF, dioxane and the 
like; esters such as ethyl acetate and the like; acetone; 60 
DMF; DMSO; and nitromethane, but methylene chlo- 
ride and DMF are preferred. 
Examples of the indazole-3-carboxylic acids or their 
derivatives include the following: 

indazole-3-carboxylic acid, 65 
l-methylindazole-3-carboxylic acid, 
l-ethylindazole-3-carboxylic acid. 



(VI) 



wherein R/ is a Cj-C^ alkyl group or a C^-C^ alkenyl 
group and X is a halogen atom or R^COO wherein R^ 
is an alkyl group such as methyl or a haloalkyl group 
such as trifluoromethyl, or the dimer of indazole-3- 
caiboxylic acid represented by formula (XI) 
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e derivatives having each of formulae 



2N CCHj)iY N- 



H2N (CH^r-N ^ R3 



l-(n-pentyl)indazole-3-carbonyl chloride, 
l-isopentylindazole-3-carbonyl chloride, 
l-(2-pentyl)indazole-3-carbonyl chloride, 
1 -(3-penty l)indazole-3-carbonyl chloride, 
l-(neo-pentyl)indazole-3-carbonyl chloride, 
l-allylindazolc-3-carbonyl chloride, 
l-(2-butenyl)indazole-3-carbonyl chloride, 
1 -(3-buteny l)indazole-3-carbonyl chloride, 
l-(2-methyl-2-propenyl)indazole-3-carbonyl chloride, 
l-(l-mcthyl-2-propcnyl)iiidazolc-3-carbonyl chloride, 
l-(3-inethyl-2-butenyl)indazole-3-carbonyl chloride, 
diindazolo[2,3-a][2'3'-d]pyrazine-7,14-dione and the like. 

In the reaction of the lH-indazole-3-carboxamide deriva- 
tives of formula (I") 

' (I") 



wherein R3, m, n, o and p have the meanings as defined 
above, the reaction is carried out by using 0.1-10 
moles, preferably 0.25-2 moles of the reactive 
derivatives of the indazolc-3-carboxylic acids or the 
dimer of indazole-3-carboxylic acid per mole of the 40 
amine derivatives. The reaction may be carried out at 
a temperature between the freezing point and the 
boiling point of the solvent, preferably at 0-40° C. 
Any solvent which is inactive in the reaction can be 
used, which can include hydrocarbons such as 45 
pentane, hexane, heptane, cyclohexane, petroleum 
ether, benzene and the like; halogenated hydrocar- 
bons such as carbon tetrachloride, chloroform, meth- 
lene chloride and the like; ethers such as diethyl 
ether, THF, dioxane and the like; esters such as ethyl so 
acetate and the like; acetone; DMF, nitromethane; 
DMSO; HMPA; pyridine and the like, but DMF and 
DMSO are preferred. In this reaction, bases such as 
dimethylaminopyridine, triethylamine, pyridine, 
potassium carbonate, sodium carbonate and the like 55 
may be used, if necessary. 
Examples of the reactive derivatives of inda/.ole-3- 

carboxylic acids include the following: 

l-methyhndazole-3-carbonyl chloride, 

l-ethylindazole-3-carbonyl chloride, 60 
l-propylindazole-3-carbonyl chloride, 
l-isopropylindazole-3-carbonyl chloride 
l-butylindazole-3-carbonyl chloride, 
l-isobutylindazole-3-carbonyl chloride, 
l-(s6c-butyl)indazole-3-carbonyl chloride, 65 
(S)-l-(sec-butyl)indazole-3-carbonyl chloride, 
(R)-l -(sec-butyl)indazole-3-carbonyl chloride. 



wherein is a carbonyl group, has the meaning a: 
defined above, with the halides of formula (XII) 



R,'Y (XIO 

wherein Rj' is a C^-Cf, alkyl group or a C^-C^ alkenyl 
group and Y is a halogen atom, the reaction is carried 
out by using 0.1-10 moles, preferably 0.5-3 moles of 
the halides per mole of the lH-indazole-3-carboxamide 
derivatives in the presence of 0.1-10 moles, preferably 
0.8-1.2 moles of a base. The reaction may be carried 
out at a temperature between the freezing point and the 
boiling point of the solvent, preferably at 0-40° C. Any 
solvent which is inactive in the reaction can be used, 
which can include hydrocarboas such as pentane, 
hexane, heptane, cyclohexane, petroleum ether, ben- 
zene and the like; ethers such as diethyl ether, THF, 
dioxane and the like; esters such as ethyl acetate and the 
like; DMF; DMSO and the like, but DMF is preferred. 
Examples of the lH-indazole-3-carboxamide derivatives 
include the following: 

N-(4-piperidyl)-lH-indazole-3-caiboxamide, 
N-( 1 -methy 1-4-piperidyl)- 1 H-indazole-3-carboxamide, 
N-(l-butyl-4-piperidyl)-lH-indazole-3-carboxamide, 
N-(l-b6nzyl-4-piperidyl)-lH-indazole-3-carboxamide, 
N-(4-piperidyl)methyl-lH-indazole-3-carboxamide, 
N-(l-methyl-4-piperidyl)methyl-lH-indazole-~ 
carboxamide, 

N-(l-bulyl-4-piperidyl)m6thyl-lH-indazole- 
carboxamide, 

N-[2-(l-methyl-4-piperidyl)elhyl]-lH-indazole- 
carboxamide, 

N-[2-(l-butyl-4-piperidyl)ethyl]-lH-indazole- 
carboxamide, 

N-[2-(4-melhyl-l-piperazinyl)ethyl]-lH-indazole-3- 

carboxaraide, 
N-[2-(4-butyl-l-piperazinyl)ethyl]-lH-indazc 

carboxamide, 

N-[2-(4-p-fluorobenzyl-l-piperazinyl)ethyl]-lH-indazole- 

3-carboxamide, 
N-[3-(4-butyl-l-piperazinyl)propyl]-lH-indazt 

carboxamide, 

N-[2-(l-methyl-4-piperidylidene)ethyl]-lH-indazole-3- 
carboxamide. 
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N-[2-(l-butyl-4-piperidylidene)ethyl]-lH-indazole-3- 
carboxamide, 

N-[2-(l-p-fluorobenzyl-4-piperidylidene)ethyl]-lH- 

indazole-3-carboxamide, 
N-(l-butyl-4-hexahydroazepinyl)-lH-indazole-3- 5 

carboxamide, 

N-(l-butyl-5-oclahydroazocinyl)-lH-indazole-3- 
carboxamide and the like. 

Examples of the halides include methyl iodide, ethyl 
bromide, ethyl iodide, propyl bromide, isopropyl chloride, 
isopropyl bromide, isopropyl iodide, butyl bromide, isobutyl 
chloride, isobutyl bromide, isobutyl iodide, scc-butyl 
chloride, sec-butyl bromide, sec-butyl iodide, (S)-sec-butyl 
chloride, (S)-sec-butyl bromide, (S)-sec-butyl iodide, (R)- ,5 
sec-butyl chloride, (R)-sec-butyl bromide, (R)-sec-butyl 
iodide, pentyl bromide, isopentyl bromide, 2-pentyl 
bromide, 3-pentyl bromide, neo-pentyl bromide, allyl 
bromide, 2-butenyl bromide, 3-butenyl bromide, 2-methyl- 

2- propenyl bromide, l-methyl-2-propenyl bromide, 20 

3- methyl-2-butenyI bromide and the like. 

Examples of the bases include sodium hydride, butyl 
lithium and the like. 

In the reaction of the lH-indazole-3-carboxamide deriva- 
tives of formula (l") 25 

(I") 




wherein R, is a hydrogen atom, a Cj-Cg alkyl group, a 
Cj-Ce alkenyl group or a Cj-Cg cycloalkyl group, 
is a carbonyl group and R,' represents a group having 
each of formulae (Il'HVO 



-(CHj— ^N— R,' 



(CH;^.— C=^ ^N— R,' 



wherein (Y is a carbonyl group, has the meaning ai 
defined above with the alcohols of formula (XII) 



wherein R; is a C^-C^ alkyl group, a C^-C^ alkenyl 
group or a Cj-C^ cycloalkyl group and Y is OH, the 
reaction is carried out by using OS-2 moles, preferably 
0.8-1.2 moles of the dialkylazodicarboxylate, 0.5-2 
moles, preferably 0.8-1.2 moles of the tri-substituted 
phosphine and 0.5-2 moles, preferably 0.8-1.2 moles 
of the RX' per mole of the lH-indazole-3-carboxamide 
derivatives. The reaction may be carried out at a 
temperature between the freezing point and the boiling 
point of the solvent, preferably at 0-100° C. Any 
solvents which is inactive in the reaction can be used 
and ethers such as diethyl ether, THF, dioxane and the 
like, and DMF are preferably used. 
Examples of the alcohols include methanol, ethanol, 55 
propanol, isopropyl alcohol, butanol, isobutyl alcohol, sec- 
butyl alcohol, (S)-sec-butyl alcohol, (R)-sec-butyl alcohol, 
pentyl alcohol, isopentyl alcohol, 2-pentyl alcohol, 3-pentyl 
alcohol, neo-pentyl alcohol, allyl alcohol, cyclobutanol, 
cyclopentanol, cyclohexanol and the like. 60 

Examples of the dialkylazodicarboxylates include 
diethylazodicarboxylate, diisopropylazodicarboxylate and 
the like. 

Examples of the tri-substituted phosphincs include 
triphenylphosphinc, iributylphosphinc and the like. 65 

Debcnzylation of the benzyl derivatives represented by 
formula (I"') 



wherein R3' is a benzyl group, m, n, o and p have the 
meanings as defined above, is carried out in the pres- 
ence of a catalyst in a hydrogen atmosphere. The 
reaction is carried out at a pressure between ordinary 
pressure and 200 kg/cm^, preferably between ordinary 
pressure and 100 kg/cm^ at a temperature between the 
freezing point and the boiling point of the solvent, 
preferably at 0-100° C. The solvents which are pref- 
erably employed include alcohols such as methanol, 
ethanol, propanol, isopropyl alcohol and the like; 
water; and DMF. 
Examples of the benzyl derivatives include the following: 
N-(l-benzyl-4-piperidyl)-l-propylindazole-3-carboxamide, 
N-(l-benzyl-4-piperidyl)methyl-l-propylindazole-3- 
carboxamide, 

N-[2-(l -benzyl-4-piperidyl)ethyl]-l -propylindazole-3- 
carboxamide, 

N-[2-(4-ben/,yl-l-piperazinyl)elhyl]-l-propylinda/.olc-3- 
carboxamide, 

N-[2-(4-benzyl-l-piperazinyl)elhyl]-l-sec-butylindazole- 

3-carboxamide, 
N-[2-(4-ben/.yl-l-piperazinyl)ethyl]-l-(3-pentyl)indazole- 

3-carboxamide, 
N-[2-(4-benzyl-l-piperazinyl)elhyl]-lH-indazol6-3- 

carboxamide, 

N-[2-(4-benzyl-l-piperazinyl)ethyl]-l-allylindazole-3- 
carboxamide, 

N-[2-(l-benzyl-4-piperidylidene)ethyl]-l-propylindazole-3- 
caifooxamide, 

N-[2-(l-benzyI-4-piperidylidene)ethyl]-lH-indazoIe-3- 
carboxamide. 
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N-(l-benzyl-4-hexahydroazepinyl)-l-propylindazole-3- 
caifooxamide, 

N-(l-benzyl-5-octahydroazocinyl)-l-propylindazole-3- 
carboxamide, 

N-(l-benzyl-5-octahydroazoninyl)-l-propylindazole-3- 5 
carboxamide and the like. 

Examples of the catalysts include palladium-carbon, pal- 
ladium hydroxide, Raney nickel and platinum (IV) oxide 
and the like. 

Demethylation of the methyl derivatives represented by 10 
formula (I"0 




wherein is a hydrogen atom, a Cj-C^ alkyl group, a 
Cj-Cg alkenyl group or a Cj-Cs cycloalkyl, is a 
carbonyl group and R^' represents a group having each 
of formulae (ll')-(y') 2 

(II') 
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N-[2-(l-methyI-4-piperidylidene)ethyl]-l-propylindazole- 

3-caiboxamide, 
N-[2-(l-methyl-4-piperidylidene)ethyl]-lH-indazole-3- 
carboxamide, 

N-(l-methyl-4-hexahydroazepinyl)-l-propylindazole-3- 
carboxamide, 

N-(l-methyl-5-octahydroazocinyl)-l-propylindazole-3- 
carboxamide, 

N-(l-methyl-5-octahydroazoninyl)-l-propylindazole-3- 
carboxamide and the like. 

The reaction of the compounds of formula (I"^ with the 
halides of formula (XIII) 

R,Z PCIII) 

wherein R3 is a Cj-C^ alkyl group, a C^-Cg alkenyl group 
or a benzyl group, of which a phenyl ring may be mono- or 
di-substituted by the same or different halogen atom or 
methoxy group, Z is a halogen atom can introduce the R3 
group as defined above into the demethylated or debenzy- 
^ laled derivatives of formula (l") 

0^') 



(CH2)5— ^ ^N— R3' 

(CH2)ir-N^ ^N— R3' 




wherein Rj is a hydrogen atom, a Cj-Cj alkyl group, a 
C3-C6)alkenyl group or a C3-C5 cycloalkyl, is a 
carbonyl group and Rj represents a group having each 
of formulae (II")-(V'0 



wherein R3' is a methyl group, m, n, o and p have the 
meanings as defined above, is carried out at a tempera- 
nire of 0° to 200° C, preferably between room tem- 50 
perature and 120° C. in a-chloroethyl chloroformate. 
Examples of the methyl derivatives include the following; 
N-(l-methyl-4-piperidyl)-l-propylindazole-3-carboxamide, 
N-(l-methyl-4-piperidyl)melhyl-l-propylinda/ole-3- 

carboxamide, 55 
N-[2-(l-methyl-4-piperidyl)elhyl]-l-propylindazol6-3- 
carboxamide, 

N-[2-(4-methyl-l-piperazinyl)elhyl]-l-propylindazole-3- 
carboxamide, 

N-[2-(4-methyl-l-piperazinyl)elhyl]-l-sec-butylindazole-3- 60 
caitx)xamide, 

N-[2-(4-methyl-l-piperazinyl)elhyl]-l-(3-pentyl)indazole- 

3-carboxamide, 
N-[2-(4-methyl-l-piperazinyl)6thyl]-lH-indazole-3- 

caiboxamide, 6S 
N-[2-(4-methyl-l-piperazinyl)ethyl]-l-allylindazole-3- 

carboxamide. 



wherein R3' is a hydrogen atom, m, n, o and p have the 
meanings as defined above. The reaction is carried out 
at a temperature of 0-200° C, preferably between room 
temperature and 130° C. Any solvent which is inactive 
in the reaction can be used, which include alcohols such 
as methanol, ethanol, propanol, isopropyl alcohol, eth- 
ylene glycol and the like; chloroform, methylene 
chloride, DMF, acetonitrile, acetone, DMSO, HMPA 
and DMI. The reaction is also carried out, if necessary, 
in the presence of bases such as dimetylaminopyridine, 
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triethylamine, pyridine, potassium carbonate, sodium 
carbonate and the like or fluorine-compounds such as 
potassium fluoride-cellite, Uthium fluoride, sodium 
fluoride, cesium fluoride, rubidium fluoride and the 
like. Further, in case of using fluorine-compounds, 
crown ethers such as 18-crown-6, 15-crown-5 and the 
like may be used. 
Alternatively, the introduction of the methyl group into 
the above-mentioned debenzylaled derivatives may be jq 
achieved by performing the reaction under the condition 
from room temperature to reflux-heating in formic acid- 
formaldehyde. 

Examples of the demethylated or debenzylated deriva- 
tives include the following: 
N-(4-piperidyl)-l-propylindazole-3-carboxamide, 
N-(4-piperidyl)methyl-l-propylindazole-3-carboxamide, 
N-[2-(4-piperidyl)ethyl]-l-propylindazole-3-carboxamide, 
N-[2-(l-piperazinyl)elhyl]-l-propyliQdazole-3- 
carboxamide, 

N-[2-(l-pipcrazinyl)cthyl]-l-scc-bulylindazolc-3- 
caiboxaraide, 

N-[2-(l-piperazinyl)elhyl]-l-(3-pentyl)indazole-3- 

carboxamide, 2; 
N-[2-(l-piperazinyl)cthyl]-lH-indazoIc-3-carboxamidc, 
N-[2-(l-piperazinyl)ethyl]-l-allylindazole-3-carboxamide, 
N-[2-(4-piperidylidene)ethyI]-l-propylindazole- 
3-carboxamide, 

N-[2-(4-piperidylidene)ethyl]-lH-indazoIe-3-carboxamide, 31 
N-(4-hexahydroazepinyl)-l-propylindazole-3-carboxamide, 
N-(5-octahydroazocinyl)-l-propyhndazole-3-carboxamide, 
N-(5-octahydroazoninyl)-l-propylindazole-3-carboxamide 
and the like. 

Examples of the halides include methyl iodide, ethyl ^ 
bromide, ethyl iodide, propyl bromide, isopropyl chloride, 
isopropyl bromide, isopropyl iodide, butyl bromide, isobulyl 
chloride, isobutyl bromide, isobutyl iodide, sec-butyl 
chloride, sec-butyl bromide, sec-butyl iodide, (S)-scc-butyl 
chloride, (S)-sec-butyl bromide, (S)-sec-butyl iodide, (R)- 
sec-butyl chloride, (R)-sec-butyl bromide, (R)-sec-butyl 
iodide, penlyl bromide, isopenlyl bromide, 2-pentyl 
bromide, 3-pentyl bromide, neo-pentyl bromide, allyl 
bromide, 2-butenyl bromide, 3-butenyl bromide, 2-methyl- ^ 

2- propenyl bromide, l-methyl-2-propenyl bromide, 

3- methyl-2-bulenyl bromide, p-fluorobenzyl chloride, 
p-chlorobenzyl chloride, p-bromobenzyl bromide, 
o-iodobcnzyl chloride, p-methoxybcnzyl chloride and the 
hke. 5 

Ilie indazole-3-carboxamid6 derivatives represented by 
formula (!') 



— (CH^o-C=<^N- 



wherein R3 is a Cj-Cg alkyl group, a Cj-Cg alkenyl 
group or a benzyl group, of which a phenyl ring may be 
mono- or di-substitutcd by the same or different halo- 
gen atom or methoxy group, m, n, 0 and p have the 
meanings as defined above can be converted into the 
thioamide derivatives with 1-10 moles, preferably 1-2 
moles of Lawesson's reagent represented by formula 
(XIV) 




per mole of the indazole-3-carboxamide derivatives. 
The reaction may be carried out at a temperature 
between the freezing point and the boiling point of 
the solvent, preferably between room temperature 
and the boiling point of the solvent. Any solvent 
which is inactive in the reaction can be used, which 
include chloroform, methylene chloride, benzene, 
toluene, acetonitrile and the like. 
The carbonyl group of the indazolc-3-carboxamidc 
derivatives represented by formula 

(I') 




r" 



Rj' is a Cj-Cg alkyl group, a Cj-Cg alkenyl group or a 65 Rj' is a Cj-Cg alkyl group, a Cj-Cg alkenyl group or a 
Cj-Cg cycloalkyl group, is a carbonyl group, R^ Cj-Cg cycloalkyl group, is a carbonyl group, 

represents a group having each of formulae (IIHV) represents a group having each of formulae (IIHV) 
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methylene group with 1-10 moles, preferably 1-3 
(II) moles of a reducing agent such as lithium aluminum 

hydride, diborane and sodium bis(2-methoxyethoxy) 
aluminum hydride and the like per mole of the 
* indazole-3-carboxamide derivatives. The reaction may 
(lH) be carried out at a temperature between the freezing 

I point and the boiling point of the solvent, preferably 

^ between room temperature and the boiling point of the 

\ f solvent. Any solvent which is inactive in the reaction 

can be used, which include ethers such as 
tctrahydrofuran, diethyl ether, dioxane and the like; 
chloroform; methylene chloride; benzene and toluene. 
Amine derivatives of formula (Vll) 

15 

(V) (Vfl) 

(CH2)p 



— (CH.)„-C==(^N-R3 

ya— f N Rj HjN (CH2)„-— < ^ 

^ 20 



-(CHj)— 



wherein Rj is a Cj-Ce alkyl group, a Ca-C^ alkenyl 
group or a benzyl group, of which a phenyl ring may be 
mono- or di-substituled by the same or different halo- 
gen atom or methoxy group, m, n, o and p have the 
meanings as defined above, can be converted into the 



wherein m is 0-2, R3 is a C,-C^ alkyl group, a C3-C, 
alkenyl group or a benzyl group, of which a phenyl ring may 
be mono- or di -substituted by the same or different halogen 
atom or methoxy group, can be prepared by the processes 
shown in the following Scheme 2. 



Scheme 2 
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R4 represents an alkyl group, an arylalkyl group or an aryl 

wherein R4 represents an alkyl group, an arylalkyl group and 
an aryl group. 

Amine derivatives of formula (VIII) ' 



10 



H2N (CH2). N N Rj 



wherein n is 2 or 3, R3 is a Ci-C« alkyl group, a Cj-C^ 
alkenyl group or a benzyl group, of which a phenyl ring 20 
may be mono- or di-substitutcd by the same or different 
halogen atom or methoxy group, can be prepared by the 
processes shown in the following Scheme 3. 




Amine derivatives of formula (IX) 



wherein o is 1 or 2, R3 is a Cj-Cg alkyl group, a Cy-C^ 
alkenyl group or a benzyl group, of which a phenyl ring 
may be mono- or di-substituted by the same or different 
halogen atom or methoxy group, can be prepared by the 
processes shown in the following Scheme 4. 



25 
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-continued 



Examples of the thus prepared compounds of the present 
invention include the following: 
N-(4-piperidyl)-l-propylindazole-3-caiboxamide, 
N-(l-methyl-4-piperidyl)-l-propylindazole-3-carboxaniide, 
N-(l-butyl-4-pipcridyl)-l-propylindazolc-3-carboxaniido, 
N-(l-benzyl-4-piperidyl)-l-propylindazole-3-carboxamide, 
N-(4-piperidyl)methyl-l-propylindazole-3-catboxamide, 
N-(l-methyl-4-piperidyl)methyl-l-propylindazole-3- 

carboxamide, 

N-(l-butyl-4-piperidyl)methyl-l-propylindazole-3- 
caiboxamide, 

N-[2-(l-methyl-4-piperidyl)ethyl]-l-propylindazole-3- 
carboxamide, 

N-[2-(l-butyl-4-piperidyl)ethyl]-l-propylindazole-3- 
carboxamide, 

N-[2-(4-]mcthyl-l-pipcrazinyl)cthyl]-l-propylindazolc- 

3-carboxamide, 
N-[2-(4-butyl-l-pipcrazinyl)cthyl]-l-propylindazolc-3- 

carboxamide, 

N-[2-(4-butyl-l-piperazinyl)ethyl]-l-sec-butylindazole-3- 
carboxamidc, 

N-[2-(4-butyl-l-pipcrazinyl)cthyl]-l-(3-pcntyl)indazolc-3- 

carboxamide, 

N-[2-(4-p-fluorobcnzy 1- 1 -pipcrazinyl)cthyl]-lH-indazole- 

3-carboxamide, 
N-[2-(4-p-fluorobenzyl-l-piperazinyl)ethyl]-l- 

propylindazole-3-carboxamide, 
N-[2-(4-p -fluorobenzy 1-1 -pipe razinyl)e thy 1]-1- 

allylindazole-3-carboxaniide, 
N-[3-(4-butyl-l-piperazinyl)propyl]-l-propylindazole-3- 



N-[2-(l -methyl-4-piperidylidene)ethyl]-l -propylindazole- 
3-carboxamide, 

N-[2-(l-butyl-4-piperidylidene)ethyl]-l -propylindazole-3- 40 



carboxamide, 

N-[2-(l-p-fluorobenzyl-4-piperidylidene)elhy!]-lH- 

indazole-3-carboxamide, 
N-[2-(1-p-fluorobenzyl-4-piperidylidene)elhyl]-l- 

propylindazole-3-carboxamide, 
N-(l -butyl-4-hexahydroa/xpinyl)-l -propylindazole-3- 

carboxamide, 

N-(l-bulyl-5-octahydroazocinyl)-l-propylindazole-3- 
carboxamide, 

N-(l-butyl-5-octahydroazoninyl)-l-propylindazole-3- 
carboxamide, 

N-[2-(4-allyl-l-piperazinyl)ethyl]-l-n-propylindazole-3- 
cartjoxamidc, 

N-[2-(4-n-propyl-l-piperazinyi)ethyl]-l-n-propylindazole- 

3-carboxamide, 
N-[2-(4-n-pentyl-l-pip6razinyl)ethyl]-l-n-propylindazole- 

3-carboxamide, 
N-[2-(4-p-methoxy benzyl- 1 -pipe razinyl)ethyl]-l -n- 

propylindazole-3-carboxamide. 
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3-{N-[2-(4-n-butyl-l-piperazinyl)ethyl]aminomethyl}-l-n- 
propylindazole and the like. 
-Rj The above compounds of the invention possess potent 

digestive tract prokinctic action via 5-HT^ receptors as 
5 shown in the following Examples, and are useful as a 
therapeutic agent for digestive tract diseases. 

The compounds of formula (I) may be converted, if 
desired, to the corresponding acid addition salts with phar- 
maceutically acceptable acids, and the acid addition salts are 
jp included within the scope of this invention. They include, for 
examples, the salts with inorganic acids such as hydrochloric 
acid, hydrobromic acid, sulfuric acid, phosphoric acid and 
the like, or the salts with organic acids such as acetic acid, 
succinic acid, oxalic acid, malic acid, tartaric acid, fumaric 
acid, maleic acid, citric acid, malonic acid, lactic acid, 
methanesulfonic acid, p-toluenesulfonic acid, mandelic 
acid, suberic acid or the like. 

The compounds of formula (I) can be formulated into the 
pharmaceutical preparations in various dosage forms. The 
preparations can be administered orally in the form of 
20 (ablets, sugar-coated tablets, hard capsules, soft capsules and 
the liquid such as solutions, emulsions and suspensions. 
They arc administered parenterally in the form of injections. 

These preparations can be prepared by conventional 
methods employing conventional additives such as 
25 excipients, stabilizers, preservatives, solubilizers, wetting 
agents, cmulsifiers, lubricants, sweetening agents, colorants, 
flavorings, isotonicity, buffers, antioxidants or the like. 

Route and dosage for the administration of the present 
compounds are not specifically limited and are appropriately 
3g chosen depending upon the form of the pharmaceutical 
preparations, sex of the patient, severity of the disease and 
the like. Daily dosage of the active ingredient is 1 to 2000 
mg. No adverse toxicological effects arc indicated at any of 
the above dosage ranges. 

This invention will be more fully illustrated by way of the 
following Preparation Examples with respect to the prepa- 
ration of the intermediates of the present compounds. 
Examples with respect to the preparation of the present 
compounds and their pharmacological effects, and Pharma- 
ceutical Examples with respect to the pharmaceutical prepa- 
ration which comprises as an active ingredient the present 



o be understood that the ii 
limited to the specific embodi- 



PREPARAnON EXAMPLE 1 



Anhydrous piperazine (19.5 g) was dissolved in ethanol 
(100 ml), and a solution of 1-bromobutane (24.8 g) in 
ethanol (50 ml) was added dropwise over a period of 20 
minutes at room temperature. After stirring overnight, the 
reaction solution was filtered off with Celite, and the solvent 
was distilled off under reduced pressure. To the residue 



N-[2-(4-n-butyl-l-piperazinyl)ethyl]-l-ethylindazole-3- 60 obtained was added a 40% aqueous solution of sodiui 

carboxamide, hydroxide, and extracted with ether three times. The ether 

N-[2-(4-n-butyl-l-piperazinyl)ethyl]-l-isopropylindazole- ^yer was dried over anhydrous magnesium sulfate, and the 

3-carboxamide, solvent was distilled off under reduced pressure. The residue 

N-[2-(4-n-butyl-l-piperazinyl)ethyl]-l- was purified by silica gel column chromatography 

cyclopentylindazole-3-carboxamide, 65 (methylene chloride:methanol:aqueous ammonia- 

N-[2-(4-n-butyl-l-piperazinyl)ethyl]-l-n-propylindazole-3- 90:10:0.5) to give the title compound (7.53 g) as a yellow 

thiocarboxamide, oily substance. 'Weld-29%. 
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NMR(CDCl3) 6 0.91(t, J-7 Hz, 3H), 1.27-1.36(m, 
211), 1.43-1.51(m, 2H), 2.01(bs, IH), 2.31(t, J-8 llz, 2H), 
2.20-2.60(m, 4H), 2.90(t, J-5 Hz, 4H). 

PREPARATION EXAMPLE 2 

N-[3-(4-n-Butyl-l-piperazinyl)propyl]phthaliniide 



sulfate, and the solvent was distilled off under reduced 
pressure. The residue obtained was purified by silica gel 
column chromatography (methylene chloride:methano- 
l:aqueous ammonia-90: 10:0.5) to give the title compound 
i (10.8 g) as a pale yellow oily substance. Yield-62%. 

Ml NMR(CDCi3) 6 0.91(1, J-7 Hz, 3H), l,27-1.36(m, 
2H), 1.43-1.51(m, 2H). 2.31-2.34(m, 2H), 2.3&-2.60(m, 
8H), 2.54(t, J-5 Hz, 2H), 3.60(1, J-5 Hz, 2H). 

Q PREPARATION EXAMPLE 5 

2-(4-p-Fluorobcnzyl-l-piperazinyl)ethanol 



N-(3-Bromopropyl)phthalimidc (15.1 g) was dissolved in 
acetonitrile (100 ml), and l-n-butylpiperazine (5.33 g) 
obtained in Preparation Example 1 and 50% potassium 
fluoride-Celite (21.8 g) were added at room temperature. 2 
After stirring overnight, the reaction solution was filtered off 
with Celile, and the solvent was distilled off under reduced 
pressure. The residue obtained was purified by silica gel 
column chromatography (methylene chloridc:methanol- 
95:5) to give the title compound (9.83 g) as a yellow oily j 
substance. Yield-80%. 

'H NMR(CDC„) 6 0.89(t, J.7 Hz, 3H), 1.23-1.33(m, 
2H), 1.38-1.46(m, 2H), 1.82-1 .89(m, 2H), 2.00-2.70(m, 
8H), 2.24(1, J-8 Hz, 2H), 2.42(t, J-7 Hz, 2H), 3.76(t, J-7 
Hz, 2H), 7.70-7.73(m, 2H), 7.82-7.85(m, 2H). 3 

PREPARAllON EXAMPLE 3 

N-[2-(4-Methy 1- 1 -piperazinyl)ethyl]phthalimide 



The title compound was synthesized by using N-(2- 
bromoethyl)phthalimide and 1-methylpiperazine according 
to the same process as in Preparation Example 2. 

'H NMR(CDCl3) 62.26(s, 3H), 2.10-2.80(m, 8H), 2.64(t, 
J-7 Hz, 2H), 3.81(t, J-7 Hz, 2H), 7.70-7.73(m, 2H), 
7.82-7 .85(m, 2H). 

PREPARATION EXAMPLE 4 

2-(4-n-Butyl-l-piperazinyl)ethanol 



The title compound was synthesized by using 2-(l- 
piperazinyl)ethanol and p-fluorobenzyl chloride according 
to the same process as in Preparation Example 4. 

^H NMR(CDa3) S 2.20-2.70(m, 8H), 2.54(t. J-5 Hz, 
2H), 3.47(s, 2H), 3.60(t, J-5 Hz, 2H), 7.00(dd, J-8 Hz, 9 Hz, 
2H), 7.28(dd, J-5 Hz, 9 Hz, 2H). 

PREPARATION EXAMPLE 6 

8-p-Fluorobenzyl-l,4-dioxa-8-azaspiro[4.5]decane 



l,4-Dioxa-8-azaspiro[4.5]decane (29.9 g) was dissolved 
in chloroform (150 ml), iricthylaminc (32 ml) and 

3 p-fluorobenzyl chloride (27.5 ml) were successively added 
under ice-cooling, and the mixture was stirred overnight. 
The reaction solution was successively washed with a 20% 
aqueous solution of sodium hydroxide (150 mlx2) and water 
(150 ml), dried over anhydrous magnesium sulfate, and the 
solvent was distilled off under reduced pressure. The residue 
obtained was purified by silica gel column chromatography 
(chloroform:methanol-10:l) to give the title compound 
(49.4g) as a yellow oily substance. Yield-94%. 

^H NMR(CDCl3) 5 1.73(t, J-5 Hz, 4H), 2.50(bt, J-5 Hz, 

„ 411), 3.48(s. 211), 3.94(s, 411), 6.96-7.01(m, 211), 7.25-7.29 

° (m, 2H). 

PREPARATION EXAMPLE 7 



l-p-Fluorobenzyl-4-pi[ 



2-(l-Pipcrazinyl)clhanol (12.2 g) was dissolved in chlo- 
roform (60 ml), trielhylamine (13.0 ml) and 1 -bromobutane 
(14.1 g) were successively added at room temperattu-e, and 
the mixture was stirred overnight. The reaction solution was 
successively washed with a lOM aqueous solution of potas- « 
sium hydroxide (IS ml), water (SO mlx2), saturated aqueous 
sodium chloride (50 ml), dried over anhydroi ' 



8-p-Fluorobenzyl-l ,4-dioxa-8-azaspira[4.5]decane (20.7 
g) obtained in Preparation Example 6 was dissolved in 5N 
hydrochloric acid (200 ml), and the mixture was heated 
under reflux for 23 hours. The reaction solution was washed 
with chloroform (100 mlx3), made basic with potassium 
carbonate, and extracted with chloroform (100 mlx2, 200 
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mlxl). The chloroform layer was dried over anhydrous 
magnesium sulfate, and the solvent was distilled oil under 
reduced pressure to give the crude title compound (14.6 g) 
as a oily substance. Yield-85%. This compound was used 
for the subsequent reaction without purification. • 

NMR(CDCl3) 8 2.45(t, J-6 Hz, 411), 2.73(t, J-6 IIz, 
4H), 3.58(s, 2H), 6.98-7.05(m, 2H), 7.28-7.34(m, 2H). 

PREPARATION EXAMPLE 8 i 



l-n-Butyl-4-pipcridonc 



PREPARATION EXAMPLE 10 



Ethyl 1 -melhyl-4-piperidylideneacetate 



The title compound was synthesized by using 1-methyl- 
4-piperidone according to the same process as in Preparation 
Example 9. 

' NMR(CDCl3) 8 1.27(t, J.7 Hz, 3H), 2.29(s, 3H), 

2.34(t, J-6 Hz, 211), 2.45-2.50(m, 411), 3.00(t, J-5 Hz, 211), 
4.14(q, J-7 Hz, 2H), 5.65(s, HI). 



To a suspension of 4-piperidone hydrochloride monohy- 
drate (20.6 g) and n-butylamine (25.0 g) in methylene 
chloride (300 ml) was added Iriethylamine (63 ml), and the 
mixture was stirred at room temperature for 12 hours. 
Methanol was further added to the reaction solution, and the 
solution was made uniform. To the solution were added 
water (7 ml) and anhydrous potassium carbonate (21.1 g), 
and the mixture was stirred for 30 minutes. The reaction 
solution was filtered off with Celite, and then the solvent was ^ 
distilled off under reduced pressure. The residue obtained 
was purified by silica gel column chromatography 
(chloroform:methanol-10:l) to give the title compound 
(13.0 g) as a yellow oily substance. Yicld-62%. 

NMR(CDa3) 6 0.94(t, J-7 Hz, 3H), 1.36(sext, J-7 
Hz, 2H), 1.47-1.53(m, 211). 2.45(t, J-7 Hz. 211), 2.46(1, J-6 
Hz, 4H). 2.74(t, J-6 Hz, 4H). 

PREPARATION EXAMPLE 9 



Ethyl l-p-fluorobenzyM-piperidylideneacetate 




60% sodium hydride (0.87 g) was suspended in THF (30 *° 
ml), and ethyl diethylphosphonoacetate (5.5 ml) was added 
dropwise under ice-cooling. Then l-p-fluorobenzyl-4- 
piperidone (3.76 g) obtained in Preparation Example 7 was 
added under ice-cooling, and the mixture was stirred for 3 
hours. The reaction solution was poured into saturated 
aqueous sodium chloride (50 ml), and extracted with ethyl 
acetate (200 ml). The ethyl acetate layer was dried over 
anhydrous magnesium sulfate, and the solvent was distilled 
off under reduced pressure. ITie residue obtained was puri- 
fled by silica gel column chromatography (ethyl acelate- 
:hexane 1:4-2:3) to give the title compound (4.57 g) as a 
colorless oily substance. Yield-91%. 

^H NMR(CDCl3) 6 1.27(t, J-7 Hz, 3H), 2.31(t, J-6 Hz, 
2H), 2.49(1, J-5 Hz, 4H). 2.97(t, J-6 Hz, 2H), 3.47(s. 2H), 65 
4.14(q. J-7 Hz, 2H), 5.63(s, IH), 6.98-7.02(m, 2H), 
7.26-7.30(m, 2H). 



PREPARATION EXAMPLE 11 



Ethyl 1 -n-butyl-4-piperidy Udeneacetate 




The title compound was synthesized by using 1-n-butyl- 
4-piperidone obtained in Preparation Example 8 according 
to the same process as in Preparation Example 9. 

^H NMR(CDCl3) 8 0.92(t, J-7 Hz, 3H), 1.27(t, J-7 Hz. 
3H), 1.29-1.35(m, 2H), 1.48(sept, J-8 Hz, 2H), 2.31-2.35 
(m, 4H), 2.50(td, J-6 Hz, 9 Hz, 4H), 2.99(t, J-6 Hz, 2H), 
4.14(q, J-7 Hz, 2H), 5.63(s, IH). 

PREPARATION EXAMPLE 12 

2-(l-p-Fluorobcnzyl-4-pipcridylidcnc)cthanol 




Ethyl l-p-fluorobenzyl-4-piperidylideneacetale (2.97 g) 
obtained in Preparation Example 9 was dissolved in THF (30 
ml), to which aluminum diisobutyl hydride (1.5M toluene 
solution, 18 ml) was added dropwise under ice-cooling, and 
the mixture was stirred for one hour. To the reaction solution 
were added aqueous ammonia (10 ml), a 10% aqueous 
solution of sodium hydroxide (20 ml) and Celile, and the 
mixture was stirred overnight at room temperature. The 
reaction solution was filtered off, extracted with chloroform 
(200 ml). The chloroform layer was washed with saturated 
aqueous sodium chloride (50 ml), dried over anhydrous 
magnesium sulfate, and the solvent was then distilled off 
under reduced pressure to give the title compound (2.57 g) 
as a pale yellow oily substance. This compound was used for 
the subsequent reaction without purification. 

'H NMR(CDCl3) 6 2.23(1, J-5 Hz, 2H). 2.30(t, J-6 Hz, 
2H), 2.40-2.45(m. 4H), 3.46(s, 2H), 4.13(d, J-7 Hz, 2H), 
5.41(t, J-7 Hz, IH), 6.97-7.01(m, 2H), 7.26-7.29(m, 2H). 
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PREPARATION EXAMPLE 16 



2-(l-Methyl-4-piperidylidene)ethanol 




The title compound was synthesized by using ethyl 
l-methyl-4-piperidylideneacetate obtained in Preparation 
Example 10 according to the same prcK;ess as in Preparation 
Example 12. 

NMR(CDCl3) 6 2.26(t, J-6 Hz, 2H), 2.33(t, J-6 Hz, 
2H), 2.38-2.43(m, 4H), 4.14(d, J-7 Hz, 2H), 5.42(t, J-7 Hz, 
IH). 

PREPARAnON EXAMPLE 14 



2-(l-Methyl-4-piperidyl)ethanol 




To a solution of 2-(l-methyl-4-piperidylidene)-ethanol 
(4.50 g) obtained in Preparation Example 13 in ethanol (50 
ml) was added platinum (IV) oxide (0.10 g), and the mixture 
was shaken at room temperature under hydrogen atmosphere 
at 2.1 kg/cm^ for 5 hours. The reaction solution was filtered 
oS with Celite, and the solvent was distilled off under 
reduced pressure to give the title compound (4.73 g). This 
compound was used for the subsequent reaction without 
purification. 

Ml NMRCCDClj) 8 1.23-1.33(m, 211), 1.36-l,46(m, IH), 
1.52(q, J-7 Hz, 2H), 1.69(d, J-13 Hz, 2H), 1.91(dt, J-2 Hz, 
12 Hz, 2H), 2.18(s, IH), 2.25(s, 3H), 2.83(d, J-12 Hz, 2H), 45 
3.68(t, J-7 Hz, 2H). 



2-(l-n-Butyl-4-piperidyl)ethanol 




A suspension of lithium aluminum hydride (0.96 g) in 
THF (90 ml) was ice-cooled, to which was added dropwise 
a solution of ethyl l-n-butyl-4-piperidylideneac6tale (3.40 
g) obtained in Preparation Example 11 in THF (60 ml) over 
a period of 10 minutes with stirring. The mixture was stirred 
under ice-cooling for 10 minutes, and then at room tem- 
perature for further 2 hours. To the reaction solution were 
successively added water (4 ml), a 15% aqueous solution of 
sodium hydroxide (4 ml), water (12 ml), and anhydrous 
magnesium sulfate, and the mixture was stirred at room 
temperature for 30 minutes. ITie reaction solution was 
filtered off with Celite, and the solvent was distilled off 
under reduced pressure. To a solution of the residue in 
ethanol (ISO ml) was added platinum (IV) oxide (0.50 g), 
and the mixture was shaken at room temperature under 
hydrogen atmosphere at 2 kg/cm^ for 11 hours. The reaction 
solution was filtered off with Celite, and the solvent was 
distilled off under reduced pressure to give the title com- 
pound (2.76 g) as a yellow oily substance. This compound 
was used for the subsequent reaction without purification. 



PREPARATION EXAMPLE 17 



(l-Methyl-l,2,5,6-tetrahydro-4-pyridyl)methanol 

^NMe 



PREPARATION EXAMPLE 15 



2-(l-n-Butyl-4-pipcridylidcnc)cthanoI 



The title compound was synthesized by using ethyl 1 
butyl-4-piperidylideneacelate obtained in Preparati 
Example 11 according to the same process as in Preparati 
Example 12. 



4-Pyridylmethanol (25.0 g) and methyl iodide (16 ml) 
were reacted at 120C in a scaled tube for 3 hours. The 
quaternary ammonium salt obtained was dissolved in 10% 
aqueous methanol (300 ml), and the solution was cooled to 
-78° C. Sodium borohydride (42.0 g) was added over a 
period of 2 hours with stirring. After completion of the 
reaction, the solvent was distilled off under reduced pres- 

55 sure. To the residue was added a 20% aqueous solution of 
sodium hydroxide, and extracted with chloroform. The 
chloroform layer was washed with saturated aqueous 
sodium chloride, dried over anhydrous potassium carbonate, 
and the solvent was distilled off under reduced pressure. The 

60 residue obtained was purified by .silica gel column chroma- 
tography (chloroform:methanol:aqueous ammonia-90:10: 1) 
'° to give the title compound (17.58 g) as a yellow oily 
substance. Yield-60%. 



'H NMR(CDCl3) 6 0.91(t, J-7 Hz, 3H), 1.25-1.36(m, 

2H), 1.44-1.52(m, 2H). 2.25(t. J-6 Hz, 2H), 2.30-2.37(m, 65 ^H NMR(CDCl3) 6 2.14(s, 2H), 2.33(t, J-1 Hz, 3H), 

4H), 2.42-2.47(m, 4H), 4.14(d, J-7 Hz. 2H), 5.41(t. J-7 Hz, 2.58(dt, J-1 Hz, 6 Hz. 2H), 2.92(s. 2H), 3.95(s. 2H). 4.49(bs. 

IH). IH). 5.58(t, J-2 Hz. IH). 



PREPARAnON EXAMPLE 18 
(l-Methyl-4-piperidyl)methanol 



To a solution of (l-methyl-l,2,5,6-tetrahydro-4-pyridyl) 
methanol (17.6 g) obtained in Preparation Example 17 in 
ethanol (200 ml) was added platinum (IV) oxide (0.40 g), 
and the mixture was shaken at room temperature under 
hydrogen atmosphere at 2 kg/cm^ for 5 hours. The reaction 
solution was filtered off with Celite, and the solvent was 
distilled off under reduced pressure. The residue was puri- 
fied by vacuum distillation to give the title compound 
(14.2g). Yield 80%. 

b.p. 82-86° C. (3 mmHg); NMR(CDCl3) 6 1.22-1.38 
(m, 2H), 1.42-1.47(m, IH), 1.75(bd, J-13 Hz, 2H). 1.93(bt, 
J-11 Hz, 2H), 2.26{s, 3H), 2.87(d. J-11 Hz, 2H), 3.46(dd, 
J-6 Hz, 11 Hz, 2H). 

PREPARAnON EXAMPLE 19 

Ethyl 1-n-butylisonipecotate and 1-n- 
butylisonipecotic acid 
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a solution of a mixture (4.15 g) of ethyl 1-n- 
butylisonipecotate and 1-n-butylisonipecotic acid obtained 
in Prepration Example 19 in THF (100 ml) over a period of 
IS minutes with stirring. The mixture was stirred under 
5 ice-cooling for 10 minutes, and then at room temperature for 
30 minutes. To the reaction solution were successively 
added water (2 ml), a 15% aqueous solution of sodium 
hydroxide (2 ml), water (6 ml) and anhydrous magnesium 
sulfate, and the mixture was stirred at room temperature for 
30 minutes. The reaction solution was filtered off with 
Celite, and the solvent was distilled off under reduced 
pressure to give the title compound (3.84 g). This compound 
was used for the subsequent reaction without purification. 

'H NMR(CDCl3) 6 0.91(t, 1-7 Hz, 3H), 1.30(scxt, J-7 
Hz, 2H), 1.37-1.54{m, 5H), 1.87(dt, 1-2 Hz, 12 Hz, 2H), 
2.29(t, J-8 Hz, 2H), 2.91(d, J-12 Hz, 2H), 3.68(dt, J-2 Hz, 
6 Hz, 2H). 



PREPARATION EXAMPLE 21 



N-[2-{4-n-Butyl-l-piperazinyI)ethyl]phthalimide 





Ethyl isonipecotate (24.0 g) was dissolved in ethanol (200 
ml), triethylamine (23 ml) and l-bromobutane (18 ml) were 
added in turn at room temperature, and the mixture was 
stirred for 24 hours. Water (10 ml) and anhydrous potassium 
carbonate (30 g) were further added, and the mixture was 
stirred for 10 minutes. The reaction solution was filtered off 
with Celite, and the solvent was distilled off under reduced 
pressure. The residue was washed with saturated aqueous 
sodium chloride, then dried over anhydrous magnesium 
sulfate and the solvent was distilled off under reduced 
pressure. The residue was purified by vacuum distillation to 
give a mixture (16.9 g) of the title compounds. Yield-53%. 

b.p. 110-115° C. (9 mmHg). 

PREPARAnON EXAMPLE 20 
(1 -n-Butyl-4-piperidyl)methanol 



A suspension of lithium aluminum hydride (1.39 g) in 
THF (100 ml) was ice-cooled, to which was added dropwise 



2-(4-n-Butyl-l-piperazinyl)ethanol (5.46 g) obtained in 
Preparation Example 4, triphenylphosphine (8.46 g) and 
phlhalimide (4.74 g) were dis-solved in THF (50 ml), and 

35 diisopropylazodicarboxylate (6.52 g) was added dropwise at 
room temperature. After stirring overnight, the reaction 
solution was distilled off under reduced pressure. The resi- 
due obtained was purified by silica gel column chromatog- 
raphy (methylene chloride :ethyl acetate-l:l) to give the title 

^ compound (6.64 g). Yield-72%. 

'H NMR(CDCl3) 6 0.88(t, J-7 Hz, 3H), 1.25-1.31(m, 
2H), 1.40-1.45(m, 2H). 2.20-2.80(m, 8H), 2.28(t, J-8 Hz, 
2H), 2.62(t, J-7 Hz, 2H), 3.80(t, J-7 Hz, 2H), 7.68-7.71(m, 
2H), 7.80-7 .84(m, 2H). 

PREPARATION EXAMPLE 22 

N-[2-(4-p-FIuorobenzyl-l-piperazinyl)ethyl] 




60 The title compound was synthesized by using 2-(4-p- 
fluorobenzyl-l-piperazinyl)ethanol obtained in Preparation 
Example 5 according to the same process as in Preparation 
Example 21. 

'H NMR(CDCl3) 6 2.30-2.70(m, 8H), 2.63(t, J-7 Hz, 
65 2H), 3.43(s, 2H), 3.81(t, J-7 Hz, 2H), 7.00(dd, J-8 Hz, 9 Hz, 
2H), 7.25(dd, J-5 Hz, 9 Hz, 2H), 7.71(dd, J-3 Hz, 5 Hz, 
2H), 7.84{dd, J-3 Hz. 9 Hz, 2H). 



PREPARAnON EXAMPLE 23 

N-[2-(l-Methyl-4-piperidylidene)elhyl]phthi 




PREPARATION EXAMPLE 26 
N-(l-Methyl-4-piperidyl)methyIphthalimide 




The title compound was synthesized by using 2-(l- 
methyl-4-pipcridylidcnc)cthanol obtained in Preparation 
Example 13 according to the same process as in Preparation 
Example 21. 

NMR(CDCl3) 8 2.23(1, J-6 Hz, 2H), 2.30(s, 3H), 
2.41(t, J-6 Hz, 2H), 2.48(t, J-5 Hz, 2H), 2.54(t, J-5 Hz, 
2H), 4.27(d, J-7 Hz, 2H), .'5.30(t, J-7 Hz, IH), 7.69-7.73(m, 
2H). 7.82-7.85(m, 2H). 

PREPARAnON EXAMPLE 24 

N-[2-(l-n-Butyl-4-piperidylidene)ethyl]phthalimide 




(l-Methyl-4-piperidyl)methanol (4.00 g) obtained in 
Preparation Example 18, tripheoylphosphine (9.00 g) and 

15 phthaliraide (5.04 g) were suspended in THF (40 ml), to 
which diethyl azocarboxylatc (6.7 ml) was added dropwisc 
al room temperature, and the mixture was stirred for 12 
hours. The reaction solution was distilled o£f under reduced 
pressure. The residue was purified by silica gel column 

20 chromatography (methanoLethyl acetate-1: 10- 
methanol:chloroform-l:5) to give the title compound (6.34 
g). Yield-79%. 

Ml NMR(CDCl3) 6 L34-L44(na, 2H), 1.67(d, J-13 Hz, 
2H), 1.68-1.84(m. IH), L87(dt, J-lHz, 12 Hz, 2H), 2.24(s. 

„ 3H), 2.83(d, J-12 Hz, 2H), 7.23-7.28(m, 2H), 7.83-7.85(m, 
2H). 

PREPARAJION EXAMPLE 27 
N-(l-n-Butyl-4-piperidyl)methylphthalimide 



The title compound was synthesized by using 2-{l-n- 
butyl-4-piperidylidene)ethanol obtained in Preparation 

Example 15 according to the same process as in Preparation 
Example 21. 

'H NMR(CDCl3) 6 0.91(t, J-8 Hz, 3H), 1.25-1.36(m, 
211), 1.47-1.55(m, 2H), 2.18-2.30(m, 211), 2.30-2.44(m, 
2H), 2.44-2.45(m, 2H), 2.54-2.65(m, 2H), 4.27(d, J-7 Hz, 
2H). 5.29(t, J-7 Hz, IH), 7.69-7.72(m, 2H), 7.82-7.84(m, 

PREPARATION EXAMPLE 25 

N-[2-(l-p-FluorobenzyI-4-piperidylidene)ethyI] 
phthalimide 





ITie title compound was synthesized by using (1-n-butyl- 
4-piperidyl)methanol obtained in Preparation Example 20 
according to the same process as in Preparation Example 26. 

^H NMR(CUCl3) 6 0.90(t, J-7 Hz, 3H), 1.29(sept, J-7 
Hz, 2H), 1.35-1.44(m, 2H), 1.45(sept, J-8 Hz, 2H), 1.65(d, 
J-13 Hz, 2H), 1.74-1.82(m, IH), 1.87(t, J-U Hz, 2H), 
« 2.29(t, J-8 Hz, 2H), 2.90(d, J-11 Hz, 2H), 3.60(d, J-7 Hz, 
2H), 7.70-7.72(m, 2H), 7.83-7.85(m, 2H). 

PREPARATION EXAMPLE 28 

N-[2-(l-Methyl-4-piperidyl)ethyl]phthalimide 




The title compound was synthesized by using 2-(l-p- 
fluorobenzyl-4-piperidylidene)ethanol obtained in Prepara- e 
tion Example 12 according to the same process as in 
Preparation Example 21. 

NMR(CDCl3) 5 2.18(t, J-5 Hz, 2H), 2.39(t, J-6 Hz, 
2H), 2.48(bs, 4H), 3.46(s, 2H). 4.26(d, J-7 Hz, 2H), 5.28(t, 



The title compound was synthesized by using 2-(l- 
methyl-4-piperidyl)ethanol obtained in Preparation 
Example 14 according to the same process as in Preparation 
Example 26. 

'H NMR(CDCl3) 6 1.22-1.38(m, 3H), 1.62(q, J-7 Hz, 



J-7 Hz, IH), 6.99(t, J-8 Hz, 2H), 7.27(dd, J-5 Hz, 8 Hz, 65 2H), 1.79(dJ-ll Hz, 2H), 1.91(dd, J-10 Hz, 11 Hz. 2H), 
2H), 7.70(dd, J-3 Hz, 5 Hz, 2H), 7.83(dd, J-3 Hz, 5 Hz, 2.26(s, 3H), 2.87(d, J-11 Hz, 2H), 3.72(t, J-7 Hz, 2H), 
2H). 7.71(d, J-5 Hz, 2H), 7.84(d, J-5 Hz, 2H). 
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PREPARAnON EXAMPLE 29 
N-[2-(l-n-Butyl-4-piperidyl)ethyl]phtbalimide 



PREPARAnON EXAMPLE 32 
2-{4-n-Butyl-l-piperazinyl)ethylamine 




'ITie title compound was synthesized by using 2-(l-n- 
butyl-4-piperidyl)ethanol obtained in Preparation Example 
16 according to the same process as in Preparation Example 
26. 

Ml NMR(CDCl3) 8 0.91(1, J-7 Hz, 311), 1.25-1.35(m, 
5H), 1.48(sept, J.7 Hz, 2H), 1.62(q, J-6 Hz, 2H), 1.78(d, 
J-10 Hz, 2H), 1.89(t, J-10 Hz, 2H), 2.30(t, J-8 Hz, 2H), 
2.93(d, J-11 Hz, 2H), 3.72(t>7 Hz, 2H), 7.70-7.72(m, 2H), 
7.83-7.85(m, 2H). 

PREPARAnON EXAMPLE 30 

3-(4-n-Butyl-l-piperazinyl)propylamine 



The title compound was synthesized by using N-[2-(4-n- 
butyl-l-piperazinyl)ethyl]phthalimide obtained in Prepara- 
tion Example 21 according to the same process as in 
Preparation Example 30. 
5 ^H NMR(CDa3) 8 0.91(t, J-7 Hz, 3H), 1.29-1.34(m, 
2H), 1.43-1 .51(m, 2H), 2.32(1. J-4 Hz, 2H), 2.30-2.60(m, 
8H), 2.42(1, J-6 Hz, 2H), 2.77(1, J-6 Hz. 2H). 

PREPARATION EXAMPLE 33 

" 2-(4-p-Fluorobenzyl-l-piperazinyl)ethylamine 



N-[3-(4-n-Bulyl-l-piperazinyl)propyl]phlhalimide (8.18 
g) obtained in Preparation Example 2 was dissolved in 
methanol (80 ml), hydrazine monohydrale (1.86 g) was 
added at room temperature, and the mixture was healed 
under reflux for 2 hours. After completion of the reaction, 
the reaction solution was cooled to room temperature, and 
aqueous ammonia (40 ml) was added. After stirring for 15 
minutes, the reaction solution was filtered off with Celile, 
and the solvent was distilled off under reduced pressure. To 
the residue were added chloroform (100 ml) and anhydrous 
potassium carbonate, and the solution was shaken at 40° C. 
for 15 minutes. The reaction solution was filtered off with 
Celite, and the solvent was distilled off under reduced 
pressure. The residue was purified by vacuum distillation to 
give the lille compound (3.96 g) as a pale yellow oily 
substance. Yield-80%. 

b.p. 132-133° C. (7 mmHg); 'H NMR(CDa3) 6 0.91(1. 
J-7 Hz, 3H), 1.26-1.36(m, 2H), 1.43-1.50(m, 2H), 
1.60-1.67(m, 2n), 2.30-2.34(m, 211), 2.40(t, J-8 Hz, 211), 
2.30-2.70(m, 8H), 2.74(t, J-7 Hz, 2H). 

PREPARAnON EXAMPLE 31 

2-(4-Mcthyl-l-pipcrazinyl)ethylaminc 



The lille compound was synthesized by using N-[2-(4-p- 
30 fluorobenzyl-l-piperazinyl)ethyl]phthalimide obtained in 
Preparation Example 22 according to the same process as in 
Preparation Example 30. 

^H NMR(CDa3) 6 2.10-2.70(m, 8H), 2.42(t, J-6 Hz, 
2H). 2.78(lJ-6 Hz, 2H). 3.47(s, 2H), 6.99(1, J-9 Hz, 2H), 
35 7.27(dd, J-6 Hz, 9 Hz, 2n). 

PREPARAIION EXAMPLE 34 

2-(l-Methyl-4-piperidylidene)elhylamine 



The lille compound was synthesized by using N-[2-(l- 
methyl-4-piperidylidene)elhyl]phthalimide obtained in 
Preparation Example 23 according to the same process as in 
Preparation Example 30. 
^ 'H NMR(CDCl3) S 2.22(1, J-6 Hz, 2H), 2.27(s, 3H). 
2.29(1, J-6 Hz, 2H), 2.36-2.41(m, 4H), 3.27(d. J-7 Hz, 2H), 
5.27(1, J-7 Hz, HI). 

PREPARATION EXAMPLE 35 

5 

2-(l-n-Bulyl-4-pipcridylidcnc)clhylaminc 



The title compound was synthesized by using N-[2-(4- 
melhyl-l-piperazinyl)elhyl]phlhalimide obtained in Prepa- 
ration Example 3 according to the same process as in 
Preparation Example 30. 6 

'H NMR(CDCl3) 6 2.28(s, 3H), 2.20-2.70(m. 8H), 2.42(1, 
J-6 Hz, 2H), 2.78(1, J-6 Hz. 2H). 



The lille compound was synthesized by using N-[2-(l-n- 
bulyl-4-piperidylidene)ethyl]phthalimide obtained in Prepa- 
ration Example 24 according to the same process as in 
Preparation Example 30. 
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NMR(CDCl3) 8 0.91(t, J-7 Hz, 3H), 1.25-1.36(m, 
2H), 1.44-1.52(m, 211), 2.20-2.45(tn, 1011), 3.27(d, J-7 Hz, 
2H). 5.25(t, J-7 Hz. IH). 

PREPARAnON EXAMPLE 36 

2-(l-p-Fluorobenzyl-4-piperidylidene)ethylamine 



The title compound was synthesized by using N-[2-(l-p- 15 
fluorobenzyl-4-piperidylidene)ethyl]phthalimide obtained 
in Preparation Example 25 according to the same process as 
in Preparation Example 30. 

NMRCCDClj) 6 1.25(bs, 2H), 2.19(t, J-6 Hz, 2H), 
2.26(t, J-5 Hz, 2H), 2.38-2.43(m, 4H), 3.26(d, J-7 Hz, 2H), 20 
3.46(s, 2H), 5.25(t, J-7 Hz, IH), 6.97-7.01(m, 2H), 
7.26-7.29(m, 2H). 

PREPARAnON EXAMPLE 37 

(1 -Methyl-4-piperidyl)methylamine 



10 minutes. Then, the volatiles were distilled off. To the 
residue were added chloroform and anhydrous potassium 
carbonate (25 g), and the mixture was shaken at 40° C. for 
IS minutes, llie reaction solution was Altered oil with 

; Celite, and the solvent was distilled away under reduced 
pressure to give the crude title compound (2.39 g) as an oily 
substance. This compound was used for the subsequent 
reaction without purification. 

^H NMR(CDCl3) 8 0.91(t, J-7 Hz, 3H), 1.22-l,34(m, 

0 5H), 1.48(scpt, J.8 Hz, 5H), 1.71(d, J.9 Hz, 2H), 1.88(t, 
J-10 Hz, 2H), 2.30(t, J-8 Hz, 2H), 2.56(d, J-6 Hz, 2H), 
2.95(d, J-12 Hz, 2H). 

PREPARAnON EXAMPLE 39 

5 2-(l-Methyl-4-piperidyl)ethylamine 



N-(l-Methyl-4-piperidyl)methylphthalimide (5.10 g) 
obtained in Preparation Example 26 was dissolved in etha- 
Dol (100 ml), hydrazine monohydrate (1.29 g) was added at ^■ 
room temperature, and the mixture was heated under reflux 
for 6 hours. After completion of the reaction, the reaction 
solution was cooled to room temperature, a 20% aqueous 
solution of sodium hydroxide (20 ml) was added. After 
stirring for 10 minutes, the reaction solution was distilled off * 
under reduced pressure. To the residue were added chloro- 
form (80 ml) and anhydrous potassium carbonate (30 g), and 
the mixture was stirred at 50° C. for 10 minutes. The 
reaction solution was filtered off with Celite, and the solvent 
was distilled off under reduced pressure. The residue was 4 
purified by vacuum distillation to give the title compound 
(1.56 g). Yield-61%. 

b.p. 30-50° C. (4 mmllg); '11 NMR(CDCl3) 6 1.28-1.32 
(m, 2H), 1.42-1.56(m, IH), 1.77(d, J-13 Hz, 2H), 2.03(dt, 
J-2 Hz, 10 Hz, 2H), 2.29(s, 3H), 2,68(d, J-7 Hz, 2H), 5 
2.91(d, J-12 Hz, 2H). 

PREPARAnON EXAMPLE 38 

(l-n-Butyl-4-piperidyl)methylamine 



Tlie title compound was synthesized by using N-[2-(l- 
. melhyl-4-piperidyl)ethyl]phthalimide obtained in Prepara- 
tion Example 28 according to the same process as in 
Preparation Example 38. 

'H NMR(CDCl3) 6 1.27-1.34<m, 2H), 1.42-1.49(m, 2H), 
1.60-1.66(m, IH), 1.72(t, J-13 Hz, 2H), 1.97-2.05(m, 2H), 
, 2.24(d, J-6 Hz, 3H), 2.66(t, J-7 Hz, IH), 2.85(t, J-11 Hz, 
2H), 3.30-3.32(m, IH). 

PREPARAnON EXAMPLE 40 

2-(l-n-Butyl-4-piperidyl)ethylamine 



The title compound was synthesized by using N-[2-(l-n- 
butyl-4-piperidyl)ethyl]phtbalimide obtained in Preparation 
Example 29 according to the same process as in Preparation 
Example 38. 

'H NMR(CDCl3) 6 0.91(t, J-7 Hz, 3H), 1.22-1.40(m, 
5H), 1.40-1.45(m, 211), 1.45-1.62(m, 2H), 1.66(t, J-12 Hz, 
2H), 1.87(t, J-U Hz, 2H), 2.28(t, J-8 Hz, 2H), 2.72(t, J-7 
Hz, IH). 2.91(d, J-12 Hz. 2H), 3.43(t.J.7 Hz. IH). 

PREPARAIION EXAMPLE 41 

Diethyl 5-n-butyl-S-azanonanedioate 



To ethyl ^-bromobutylate (25.7 g) was added 
N-(l-n-Butyl-4-piperidyl)m6thylphthalimide (3.62 g) n-butylamine (5.77 g), and the mixture was stirred at room 
obtained in Preparation Example 27 was dissolved in metha- temperature. A ION aqueous solution of sodium hydroxide 
nol (100 ml), hydrazine monohydrate (0.87 g) was added at (30 ml) was added dropwise. and the mixture was stirred for 
room temperature, and the mixture was stirred for 48 houns. 65 30 minutes. Then ammonium tetrabutyl hydrogensulfate 
The reaction solution was filtered off with Celite. aqueous (0.98 g) was added, and stirring further continued for one 
)nia (30 ml) was added, and the mixture was stirred for hour. The reaction solution was extracted with ether (200 



6,096,746 



43 



ml), successively washed with water (100 ml) and saturated 
aqueous sodium chloride (100 ml), and dried over anhy- 
drous magnesium sulfate. The solvent was distilled oflf under 
reduced-pressure. The residue was purified by silica gel 
column chromatography (ethyl acetate;hexane-l:10-l:0- 
chloroform:mcthanol-10:l) to give the title compound (10.2 
g) as a colorless oily substance. Yield-51%. 

'H NMR(CDCl3) 6 0.89(t, J-7 Hz, 3H), 1.25(t. J-7 Hz, 
6H), 1.23-1.39(m, 4H), 1.69-1.76(m, 4H), 2.29-2.42(m, 
lOH), 4.12(q, J-7 Hz, 4H). 

PREPARAnON EXAMPLE 42 

l-n-Butyl-5-octahydroazocinone 



90:10:0.5) to give the title compound (1.60 g) as a pale 
yellow oily substance. Yield-91%. 

^11 NMR(CDCl3) 8 0.87(t, 1-7 Hz, 3H), 1.22-1.38(m. 
4H), 1.71-1.77(m, 4H), 2.23-2.26(m, 2H), 2.36-2.51(m, 
8H), 7.50-7 .68(m, IH). 

PREPARATION EXAMPLE 44 




A suspension of potassium tert-butoxide (11.4 g) in tolu- 
ene (1000 ml) was heated under reflux for 90 minutes, then 
a solution of diethyl 5-n-butyl-5-azanonanedioat6 (10.2 g) 
obtained in Preparation Example 41 in toluene (300 ml) was 
added dropwise over a period of one hour under reflux. The 
mixture was further heated under reflux for one hour. The 
solvent was distilled off at ordinary pressure, then to the 
residue was added water (400 ml). The mixture was shaken 
at 50° C. for 30 minutes to obtain a homogeneous solution, 
then hydrochloric acid (25 ml) was added thereto, and the 
mixture was heated under reflux for one hour. After the 
reaction solution was ice-cooled, the solution was made 
basic with anhydrous potassium carbonate, and extracted 
with chloroform (500 mlx3). llie chloroform layer was 
dried over anhydrous magnesium sulfate, and the solvent 
was distilled off under reduced pressure. The residue was 
purified by silica gel column chromatography (methylene 
cbloride:methaaol:aqueous ammonia-90: 10:0.5) to give the 
title compound (1.62 g) as a brown oily substance. Yield- 
26%. 

NMR(CDCl3) 8 0.88(t, J-7 Hz, 3H), 1.17-1.26(m, 
2H), 1.32-1.40(m,"2H), 1.87-1.93(m, 4H), 2.19(t, J-6 Hz, 
4H), 2.32(t, J-8 Hz, 2H), 2.49(t, J-6 Hz, 4H). 

PREPARATION EXAMPLE 43 

l-n-Butyl-5-octahydroazocinone oxime 



To a solution of l-n-butyl-5-octahydro 
(1.60 g) obtained Preparation Example 43 in n-pentyl alco- 
hol (100 ml) was added metallic sodium (about 5 g) under 
reflux-heating, and the mixture was heated under reflux for 
2 hours. After completion of the reaction, the mixture was 
allowed to cool to room temperature. Then water (150 ml) 
and hydrochloric acid were added, the reaction solution was 

25 made acidic, and washed with ethyl acetate (150 mlx2). The 
aqueous layer was made basic with sodium hydroxide, and 
extracted with chloroform (100 mlx3). The chloroform layer 
was dried over anhydrous magnesium sulfate, and the sol- 
vent was distilled off under reduced pressure to give the title 

30 compound (1.34 g) as a yellow oily substance. This com- 
pound was used for the subsequent reaction without purifi- 

^H NMR(CDCl3) 6 0.90(t, J-7 Hz, 3H), 1.26-1.33(m, 
2H), 1.35-1.44(m, 2H), 1.51-1.62(m, 4H), 1.63-1.74(m, 
35 411), 2.40(t, J-7 Hz, 211), 2.45(t, J-6 Hz, 411), 3.26-3.36(m, 
IH). 

PRHPARAllON EXAMPLE 45 
1 •n-Propylindazole-3-carboxyIic acid 




To a solution of l-n-butyl-5-octahydroazocinone (1.62 g) 
obtained in Preparation Example 42 in methanol (20 ml) 
were successively added hydroxylamine hydrochloride 
(3.07 g) and l,8-diazabicyclo[5.4.0]-7-undecane (1.61 g) at 
room temperature, and the mixture was stirred overnight. 
After the reaction solution was distilled off under reduced 
pressure, the residue was dissolved in water (40 ml), and the 
solution was made basic with potassium carbonate, 
extracted with chloroform (50 mlx3). The chloroform layer 
was dried over anhydrous magnesium sulfate, and the sol- 
vent was distilled off under reduced pressure. The residue 
was purified by silica gel column chromatography 
(methylene chloride:methanol:aqueous ' 



To a solution of lH-indazole-3-carboxylic acid (5.00 g) in 
DMF (40 ml) was gradually added 60% sodium hydride 

55 (1.55 g) at 0° C. with stirring, and the mixture was stirred at 
room temperature for one hour, llien 1-bromopropane (4.55 
g) was added, and the mixture was stirred overnight. The 
reaction solution was distilled off, dissolved in water, and 
washed with ethyl acetate. The aqueous layer was made 

60 acidic with hydrochloric acid, extracted with ethyl acetate, 
then the extract was dried over anhydrous magnesium 
sulfate, and decolorized with active carbon. After the solvent 
was distilled off, crystallization from ether gave the title 
compound (4.24 g) as crystals. Yield-67%. 

65 >H NMR(CDCl3) 6 0.97(t, J-7 Hz, 3H), 2.03(sext, J-7 
Hz, 2H), 4.47(t. J-7 Hz, 2H), 7.34-7.53(m. 3H), 8.27(d, J-8 
Hz, IH). 
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PREPARAnON EXAMPLE 46 

2-(4-Benzyl-l-piperazinyl)ethanol 



46 

EXAMPLE 1 



N-[3-(4-n-Butyl-l-piperazmyl)propyl]-l-n 
propylindazole-3-carboxamide 



The title compound was synthesized by using 2-(l- 
pipcrazinyl)cthanol and benzyl bromide according to the 
same process as in Preparation Example 4. 1 

'H NMRCCDClj) 6 1.81(bs, IH), 2.50(bs, 8H), 2.54(t, J-5 
Hz, 211), 3.5 l(s, 211), 3.60(t, J-5 IIz, 211). 7.23-7.27(m, IH), 
7.28-7 .34(m, 4H). 



PREPARATION EXAMPLE 47 
N-[2-(4-Benzyl-l-piperazinyl)ethyl]phthalimide 





'I"he title compound was synthesized by using 2-(4- 
benzyl-l-piperazinyl)ethanol obtained in Preparation 
Example 46 according to the same process as in Preparation ^ 
Example 26. 

NMR(CDCl3) fi 2.42(bs, 4H), 2.55(bs, 4H), 2.63(t, J-7 
Hz, 2H), 3.47(s, 2H), 3.81(t, J-7 Hz, 2H), 7.21-7.30(m, 5H), 
7.70-7.72(m, 2H), 7.83-7 .85(m, 2H). 45 



PREPARATION EXAMPLE 48 



2-(4-Benzyl-l-piperazinyl)ethylamine 



3-(4-n-Butyl-l-piperazinyl)propylamine (0.90 g) 
obtained in Preparation Example 30 was dissolved in DMF 
(20 ml), l-n-propylindazole-3-carboxylic acid (0.92 g) 
obtained in Preparation Example 45 and diethylphosphoro- 
cyanidate (0.81 g) were successively added, and the mixture 
was stirred overnight. The reaction solution was diluted with 
methylene chloride (200 ml), washed in turn with water (60 
mlx3) and saturated aqueous sodium chloride (60 ml), dried 
over anhydrous magnesium .sulfate, and the solvent was 
distilled off under reduced pressure. The residue was puri- 
fied by silica gel column chromatography (methylene 
chloride:methanol-90:10) to give the title compound (1.01 
g) as a pale yellow oily substance. Yield-58%. 

'H NMR(CDCl3) 6 0,92(t, J-7 Hz, 3H), 0.94(t, J-7 Hz, 
3H), 1.30-1.38(ra, 2H), 1.46-1.53(m, 2H), 1.79-1.85(m, 
2H), 1.93-2.02(m, 2H), 2.37(t, J-8 Hz, 211), 2.30-2.80(m, 
8H), 2.53(t, J-7 Hz, 2H), 3.59(dt, J-5 Hz, 6 Hz, 2H), 
7.23-7.27(m, IH), 7.37-7 .42(m, IH), 7.97(bs, IH), 8.39(d, 
J-8 Hz, IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method, 
m.p. 188-194° C. 

EXAMPLE 2 

N-[2-(4-Methyl-l-piperazinyl)ethyl]-l-n- 
propylindazole-3-caiboxamide 



,cro 




The title compound was synthesized by using N-[2-(4- 
benzyl-l-piperazinyl)ethyl]phthalimide obtained in Prepa- 
ration Example 47 according to the same process as in 
Preparation Example 30. 

'H NMRCCDCy 6 1.51(bs, 2H), 2.39-2.43(m, 6H), 
2.47(bs, 4H), 2.77(t. J-6 Hz, 2H), 3.50(s, 2H), 7.22-7.27(m, 
III), 7.28-7.31(m, 411). 



The title compound was synthesized by using 2-(4- 
methyl-l-piperazinyl)ethylamine obtained in Preparation 
Example 31 and l-n-propylindazole-3-carboxylic acid 
obtained in Preparation Example 45 according to the same 
process as in Example 1. 

' 'H NMR(CDa3) 5 0.95(t, J-8 Hz, 3H), 1.96-2.01(m, 
2H), 2.30(s, 3H), 2.30-2.70(m, 8H), 2.65(t, J-6 Hz, 2H), 
3.61(dt, J-5 Hz, 6 Hz, 2H). 4.35(t, J-7 Hz, 2H), 7.24-7.28 
(m, IH), 7.38-7.41(m, 3H), 8.37(d. J-8 Hz, IH). 

5 Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method, 
m.p. 186-193" C. 
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EXAMPLE 3 



N-[2-(4-n-Butyl-l-piperazinyl)ethyl]-l-n 
propylindazole- 3-carboxaniide 
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EXAMPLE 5 



N-[2-(l -n-Butyl-4-piperidylidene)ethy 1]- 1 -n 
propylindazole-3-caiboxamide 




The title compound was synthesi7£d by using 2-(4-n- 
butyl-l-piperazinyl)ethylamine obtained in Preparation 
Example 32 and l-n-propylindazole-3-carboxylic acid 
obtained in Preparation Example 45 according to the same 
process as in Example \. 

'H NMRCCDCy 6 0.91(t, J.7 Hz, 3H), 0.94(t. J-7 Hz, 
3n), 1.28-L34(m, 211), 1.43-L49(m, 2n), 1.97-2.03(m, 
2H), 2.34(1, J-8 Hz, 2H), 2.40-2.80(m, 8H), 2.86(t, J-6 Hz, 
2H), 4.44(t, J-7 Hz, 2H). 4.57(1, J-6 Hz, 2H), 7.29-7.33(m, 
IH), 7.42-7 .49(m, 2H), 8.24(d, J-8 Hz, IH). 

Then Ibc title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 



The title compound was synthesized by using 2-(l-n- 
butyl-4-piperidylideDe)ethylamine obtained in Preparation 
20 Example 35 and l-n-propylindazole-3-carboxyUc acid 
obtained in Preparation Example 45 according to the same 
process as in Example 1, 

'H NMR(CDCl3) 5 0,92(t, J-7 Hz, 3H), 0.94(t, J-8 Hz, 
3H), 1.28-1.38(m, 2H), 1.51-1.59(m, 2H), L92-2.02(m, 
2H), 2.25-2.39(m, 2H), 2.39-2.52(m, 4H), 2.52-2.70(m, 
4H), 4.10(t, J-6 Hz. 2H), 4.34(t, J-7 Hz, 2H), 5.38(t, J-7 
Hz, IH), 6.89-7.01(m, IH). 7.24-7.28(m, IH), 7.40-7.41 
(m, 2H). 8.38(d, J-8 Hz, IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 

m.p. 162-167° C. 

5 EXAMPLE 6 



N-[2-(l-Metbyl-4-piperidylidene)ethyl]-l-n 
propylindazole-3-carboxamide 




N-(l-n-Butyl-5-octahydroazocinyl)-l-n 
propylindazole-3-carboxamide 




The title compound was synthesized by using 2-(l- 
methyl-4-piperidylidene)ethylamine obtained in Preparation 
Example 34 and l-n-propylindazole-3-carboxylic acid 
obtained in Preparation Example 45 according to the same 
process as in Example 1. 

'H NMR(CDCl3) 5 0.94(t, J-7 Hz, 3H), 1.94-2.02(m, 
2H), 2.30(t>6 Hz, 2H), 2.31(s, 3H), 2.43-2.48(m, 6H), 
4.11(d, J-5 Hz, 6 Hz, 2H), 4.34(t, J-7 Hz, 2H), 5.38(t, J-7 
Hz, IH), 6.91-7 .00(m, IH), 7.24-7.28(m, IH), 7.40-7.41 
(m. 2H), 8.38(d. J-8 Hz, IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 

IR(KBr) 3420, 2962, 2936, 1652, 1538, 1198, 754 cm"'. 



The title compound was .synthesized by using 1-n-butyl- 
5-octahydroazocinylamine obtained in Preparation Example 
44 and l-n-pFOpylindazole-3-carboxylic acid obtained in 
' Preparation Example 45 according to the same process as in 
Example 1. 

^H NMR(CDCl3) 6 O.91-O.96(m, 6H), 1.28-1.40(m, 4H), 
1.59-1.83(m, 8H). 1.91-2.00(m, 2H), 2.40-2.70(m, 4H), 
D 4.22-4.29(m, 2H), 4.32(t, J-7 Hz, 2H), 4.68-4.83(m, IH), 
7.22-7.26(m, IH), 7.35-7.41(m, 2H), 8.41(d, J-8 Hz, IH), 
8.52-8.66(m, IH). 
Then the title compound was converted to the correspond- 
j ing hydrochloride by a conventional method. 

IR(KBr) 2938, 2876, 2822, 1652, 1533, 1492, 1196, 1035, 
754 cm-^ 
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EXAMPLE 7 
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EXAMPLE 9 



N-(l-Methyl-4-piperidyl)methyl-l-n-propylindazole- 
3-carboxamide 



o 




The title compound was synthesized by using (1-methyl- 
4-piperidyl)methylamine obtained in Preparation Example 
37 and l-n-propylindazole-3-carboxylic acid obtained in 
Preparation Example 45 according to the same process as in 
Example 1. 

NMR(CDCl3) 6 0.95(t, J.7 Hz, 3H). 1.42-1. 47(m, 
2H), 1.62-1.75(m, IH), 1.95-2.10(m, 4H), 1.97(sext, J.7 
Hz, 2H), 1.95-2.10(m, 3H), 2.30(s, 3H), 2.91(d, J-12 Hz, 
2H). 3.40(t. J-5 Hz, 2H), 4.34(t, J-6 Hz, 2H), 7.10-7.15(m. 
IH), 7.24-7.28(m, IH), 7.40-7.41(m, 2H), 8.38(d, J-8 Hz, 
IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 

m.p. 115-135° C. 



EXAMPLE 8 



N-[2-(l -p-Fluoroben/.yl-4-piperidylidene)ethyl]-l H- 
5 indazole-3-catboxamide 



10 




15 

2-(l-p-Fluorobenzyl-4-piperidylidene)ethylamine (0.60 
g) obtained in Preparation Example 36 was dissolved in 
DMF (10 ml), diindazolo[2,3-a] [2',3'-d]pyrazine-7,14- 
20 dione (0.44 gl, N,N-dimethylaminopyridine (0.05 g) and 
anhydrous potassium carbonate (0.53 g) were successively 
added, and the mixture was stirred overnight. The reaction 
solution was diluted with ethyl acetate (150 ml), washed 
with water (50 mlx3), dried over anhydrous magnesium 
sulfate, and distilled off under reduced pressure. The residue 
was purified by silica gel column chromatography 
(methylene chloride:methanol-90;10) to give the title com- 
pound (0.73 g) as a pale yellow oily substance. Yield-75%. 

30 'H NMR(CDCl3) S 2.24(t, J-S Hz, 2H), 2.37(t, J-5 Hz, 
2H). 2.44(t, J.5 Hz. 4H), 3.48(s, 2H), 4. 10(dd, J-S Hz, 6 Hz, 
lit), 5.33(t, J-7 Hz, IH), 6.96-7.02(m, 311). 7.25-7.30(m. 
3H), 7.41(dt, J-lHz, 8 Hz, IH), 7.47(d, J-8 Hz, IH), 8.41(d, 
J-8 Hz, IH), 10.82(bs IH). 

35 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 



N-[2-(l-Methyl-4-piperidyl)ethyl]-l-n- 
propylindazole-3-carboxamide 

The title compound was synthesized by using 2-(l- 
methyl-4-piperidyl)ethylamine obtained in Preparation 
Example 39 and l-n-propylindazole-3-carboxylic acid 
obtained in Preparation Example 45 according to the same 
process as in Example 1. 

^H NMR(CDCl3) 6 0.94(t, J-7 Hz, 3H), 1.25-1 .37(m, 
3H), 1.62(dd, J-6 Hz, 15 Hz, 2H), 1.77(dd, J-lHz, 12 Hz, 
2H), 1.89-1.98(m, 4H), 2.26(s, 3H), 2.84(d, J-12 Hz, 2H), 
3.53(q, J-5 Hz, 2H), 4.34(t, J-7 Hz, 2H), 7.25(bs, IH), 
7.25-7.28(m, IH), 7.40-7.41(m, 2H), 8.38(d, J-8 Hz, IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 



m.p. 147-152" C. 

40 

EXAMPLE 10 

45 N-[2-(4-n-Butyl-l-piperazinyl)ethyl]-lH-indazole-3- 
carboxamide 




The title compound was synthesized by using 2-(4-n- 
butyl-l-pipcrazinyl)ethylaminc obtained in Preparation 
60 Example 32 and diindazolo[2,3-a][2',3'-d]pyrazine-7,14- 
dione according to the same process as in Example 9. 

'H NMR(CDCl3) 6 0.91(t, J-7 Hz, 3H), 1.25-1.36(m, 
2H), 1.44-1.52(m, 2H), 2.35(t, J-8 Hz, 2H), 2.30-2.80(m, 
65 8H), 2.68(t, J-6 Hz, 2H), 3.64{dt, J-5 Hz, 6 Hz, 2H), 7.26(t, 
J-8 Hz, IH), 7.41(t. J-8 Hz, IH), 7.49(t, J-8 Hz, IH), 
7.63(bs, III), 8.36(d, J-8 Hz, IH), 10.95(bs, IH). 
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EXAMPLE 11 



52 

EXAMPLE 13 



N-[2-(4-n-Butyl-l-piperazinyl)ethyl]-l-sec- 
butylindazole 3-carboxamide 




The title compound was synthesized by using 2-{4-p- 
fluorobenzyl-l-piperazinyl)ethylamine obtained in Prepara- 
tion Example 33 and diindazolo[2^-a][2V3'-d]pyrazine-7, 
14-dione according to the same process as in Example 9. 

NMR(CDCl3) ft 2.51(bs, 4H), 2.63(bs, 4H), 2.71(t, J-6 
Hz, 2H), 3.46(s, 2H), 3.67(dt, J-5 Hz, 6 Hz, 2H), 6.98(t, J-8 
Hz, 2H), 7,0a-7.26(m, 3H), 7.33-7.37(m, IH), 7.42(d, J-9 
Hz, IH), 7.81(t,J-5 Hz, IH), 8.29(d, J-8 Hz, IH), 11.88(bs, 
IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method, 
m.p. 228-238° C. (dec.) 

EXAMPLE 12 

N-[2-(l-p-FluorobenzyI-4-piperidylidene)ethyl]-l-n- 
propylindazole-3-carboxamide 



The title compound was synthesized by using N-[2-(4-n- 
butyl-l-pipcrazinyl)ethyl]-lH-indazolc-3-carboxamidc 
obtained in Example 10 and 2-bromobutane according to the 
same process as in Example 12. 
20 'H NMRCCDCy 6 0.80(t. J-7 Hz, 311), 0.92(t, J-7 Hz, 
3H), 1.30-1.37(m, 2H), l,45-1.5Xm. 2H), 1.59(d, J-7 Hz, 
2H), 1.86-1.97(m, IH), 2.05-2.17(m, IH). 2.36(t, J-8 Hz, 
2H), 2.30-2.80(m, 8H). 2.66(t, J-6 Hz, 2H), 3.55-3.65(m, 
2H). 4.57-4.62(m, HI), 7.24-7.27(m, HI), 7.36-7.47(m, 
25 3H), 8.37(d, J-8 Hz, IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method, 
m.p. 168-172° C. (dec.) 

^H NMR(D20) ft 0.7.50, J-7 Hz, 3H), 0.99(t, J-7 Hz, 3H), 
» 1.41-1.50(m, 2H), 1.62(d, J-6 Hz, 2H), 1.76-1.83(m, 2H), 
1.96-2.12(m, 2H), 3.34(t, J-8 Hz, 211), 3.50-4.10(m, 811), 
3.61(t, J-6 Hz, 2H), 3.96(t, J-6 Hz, 2H), 4.83-4.87(m, IH), 
7.44(t, J-8 Hz, IH), 7.59(t, J-8 Hz, IH), 7.80(t, J-8 Hz, 
IH), 8.18(t, J-8 Hz, IH). 

35 

EXAMPLE 14 



N-[2-(l-p-Fluorobenzyl-4-piperidylidene)ethyI]-lH- 
indazole-3-carboxamide (0.33 g) obtained in Example 9 was 
dissolved in DMF (5 ml), 60% sodium hydride (0.05 g) and 
l-bromopropanc (0.21 g) were successively added under 
ice-cooling, and the mixture was stirred overnight at room 
temperature. The reaction solution was diluted with ethyl 
acetate (50 ml), washed with water (20 mlx4), dried over 
anhydrous magnesium sulfate, and distilled o£f under 
reduced pressure. The residue was purified by silica gel 
column chromatography (ethyl acetate:hexane-l:l) to give 
the title compound (0.15 g). Yield-41%. 

^H NMR(CDCl3) 6 0.94(t, J-7 Hz. 3H), 1.92-2.02(m, 
2H), 2.24(U-5 Hz, 2H). 2.38(1, J-5 Hz, 2H), 2.44(bs, 4H), 
3.47(s, 2H), 4.08-4.12(m, 2H), 4.33(dd, J-7 Hz, 7 Hz, 2H), 
5.35(t, J-7 Hz, IH), 6.90(bs, IH), 6.99(t, J-9 Hz, IH), 
7.23-7.30(m, 3H), 7.39-7.40(m, 2H), 8.38(d, J-8 Hz, IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 

m.p. 192-201° C. (dec.) 

'H NMR(D20) 6 0.84(t, J-8 Hz, 3H), 1.89-1.96(m, 2H), 
2.30-2.60(m. IH), 2.54(bs, 2H), 2.80-3.20(m. 3H), 
3.4O-3.80(m. 2H). 4.09(bs. 2H), 4.33(s, 2H). 4.40(t, J-7 Hz, 
2H), 5.61(t, J-7 Hz. 2H), 7.26(t. J-9 Hz, 2H), 7.37(t, J-8 
Hz, IH), 7.51-7.55(m, 3H), 7.65(d, J-8 Hz, IH), 8.09(d, J-8 
Hz. HI). 




The title compound was synthesized by using N-[2-(4-n- 
butyl-l-pipcrazinyl)ethyl]-lH-indazolc-3-carboxamidc 
obtained in Example 10 and 3-pentyl bromide according to 
the same process as in Example 12. 

55 'H NMR(CDCl3) 6 0.14(1, J-7 Hz, 6H), 0.92(t, J-7 Hz, 
3H), 1.28-1.37(m, 2H), 1.45-1.53(m, 2H), 1.88-1.99(m, 
2H), 2.04-2. 16(m, 2H), 2.35(t, J-8 Hz, 2H), 2.40-2.70(m, 
8H), 2.66(t, J-7 Hz, 2H), 3.55-3.65(m, 2H), 7.23-7.27(m, 
IH), 7.36-7.47(m, 3H), 8.38(d, J-8 Hz, IH). 

60 Then the title compound was converted to the corre.spond- 
ing hydrochloride by a conventional method, 
m.p. 146-149° C. 

'H NMR(D20) 6 0.71(t, J-8 Hz, 6H), 0.99(t, J-7 Hz, 3H), 
1.42-1.48(m, 2H). 1.75-1.81(m. 2H). 2.02-2.11(ra, 4H), 
65 3.34(t, J-8 Hz, 2H), 3.50^.00(m. 8H). 3.58(t. J-6 Hz, 2H), 
3.95(t, J-6 Hz. 2H), 7.45(t, J-8 Hz, IH). 7.61(t. J-8 Hz. 
IH). 7.84<d, J-9 Hz. IH). 8.20(d. J-8 Hz. IH). 
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EXAMPLE 17 



N-[2-(4-p-Fluorobenzyl-l-piperazinyl)6lhyl]-l-n- 
propylindazole-3-carboxamide 



The title compound was synthesized by using N-[2-(4-p- 
fluorobenzyl-l-piperazinyl)ethyl]-lH-indazole-3- 
carboxamide obtained in Example 11 and 1-bromopropane 
according to the same process as in Example 12. 

'H NMR(CDCl3) 6 0.95(1, J-7 Hz, 3H), 1.94-2.03(m, 
2H), 2.30-2.70(m, 8H), 2.64(t, J-6 Hz, 2H), 3.48(s, 2H), 
3.53-3.66(m, 2H), 4.35(t, J-7 Hz, 2n), 6.97-7.01(m, 2H), 
7.24-7.30(m, 3H), 7.35-7.43(m, 3H), 8.37(d, J-8 Hz. IH). 

I'hen the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 

m.p. 178-188° C. 

^H NMRCDjO) 8 0.86(t, J-7 Hz, 3H), 1.95-2.00(m, 2H), 
3.56(t, J-6 Hz, 2H), 3.6O-3.80(bm, 8H), 3.92(t, J-6 Hz, 2H), 
4.48-4.51(m, 2H), 7.30(t, J-9 Hz, 2H), 7.43(t, J-8 Hz, IH). 
7.56-7.61(m, 3H), 7.75(d, J-9 Hz, IH), 8.15(d, J-8 Hz, IH). 

EXAMPLE 16 

N-[2-(4-p-Fluorobenzyl-l-pip6razinyl)ethyI]-l- 
allylindazole-3-carboxamide 




To a solution of l-n-propylindazole-3-carboxylic acid 
(0.50 g) obtained in Preparation Example 45 and 1-benzyl- 
4-piperidylamine (0.51 g) in DMF (20 ml) were added 

20 l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydro- 
chloride (0.52 g) and 1-hydroxybenzotriazole monohydrate 
(0.36 g) under ice-cooling, and the mixture was stirred at 
room temperature for 12 hours. To the reaction solution were 
added water and ethyl acetate, extracted with ethyl acetate, 
dried over anhydrous potassium carbonate, and the solvent 
was distilled off under reduced pressure. The residue was 
purified by silica gel column chromatography (ethyl acetate: 
h6xane-4:l) to give the title compound (0.70 g) as a yellow 
oily substance. Yield-78%. 

^H NMR(CDCl3) 6 0.93(t, J-7 Hz, 3H), 1.58-1.72(m, 

* 2H), 1.96(sext, J-7 Hz, 2H), 2.04(d, J-10 Hz, 2H), 2.19(t, 
J-11 Hz, 2H), 2.86-2.92(m, 2H), 3.52(s, 2H), 4.05^.32(m, 
IH), 4.33(t, J-7 Hz, 2H), 6.93(d, J-8 Hz, IH), 7.22-7.41(m, 
8H), 8.37(t, J-8 Hz, IH). 

Then the title compound was ainverted to the correspond- 
ing hydrochloride by a conventional method, 
m.p. 191-194° C. 

EXAMPLE 18 

40 N-(l-n-Butyl-4-pipcridyl)mcthyl-l-n- 
propylindazole-3-carboxamide 



The title compound was synthesized by using N-[2-(4-p- 
fluorobenzyl-l-piperazinyl)ethyl]-lH-indazole-3- 
carboxamide obtained in Example 11 and allyl bromide so 
according to the same process as in Example 12. 

'H NMR(CDCl3) 8 2.30-2.70(m, 4H), 2.63(t, J-7 Hz, 
2H), 3.48(s, 2H), 3.52-3.65(m, 2H), 5.03(d, J-5 Hz, 2H), 
5.16(d, J-17 Hz, IH), 5.26(d, J-10 Hz, IH), 6.04(ddd, J-5 
Hz, 10 Hz, 17 Hz, IH), 6.97-7.02(m, 2H), 7.24-7.30(m, 
3H), 7.36(bt, J-5 Hz, IH), 7.40(d, J-4 Hz, IH), 8.38(d, J-8 
Hz, IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. ^ 

m.p. 193-196° C. 

NMR(D20) 6 3.42(t, J-6 Hz, 2H), 3.55(bs, 8H), 
3.87(t, J-6 Hz, 2H), 4.39(s, 2H), 5.06(d, J-18 Hz, IH), 
5.15(d, J-5 Hz. 2H), 5.29(d, J-10 Hz, IHH), 6.12(ddd, J-5 
Hz, 10 Hz, 18 Hz, IH), 7.28(t, J-9 Hz, 2H), 7.42(t, J-8 Hz, 65 
IH), 7.53-7.60(m, 3H), 7.69(d, J-9 Hz), 8.14(d, J-8 Hz, 
IH). 




'l"he title compound was synthesized by using (1-n-butyl- 
4-piperidyl)methylamine obtained in Preparation Example 
38 and l-n-propylindazolc-3-carboxylic acid obtained in 
Preparation Example 45 according to the same process as in 
Example 17. 

^H NMR(CDCl3) 6 0.91(t. J-8 Hz, 3H), 0.95(t, J-7 Hz, 
3H), 1.30(scxt, J-7 Hz, 2 Hz), 1.43-1 .46(m, 2H), 1.48(sept, 
J-7 Hz, 2H), 1.62-1.76(m, IH), 1.80(d, J-13 Hz, 2H), 
1.93(t, J-11 Hz, 2H), 1.97(sext, J-7 Hz, 2H), 2.32(t, J-8 Hz, 
2H), 2.97(d, J-11 Hz, 2H), 3.40(t, J-6 Hz, 2H), 4.34(t, J-7 
Hz, 2H), 7.ia-7.13(m, IH), 7.37-7.42(m, 2H), 8.38(d, J-8 
Hz, IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method, 
m.p. 151-152° C. 
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EXAMPLE 21 



N-[2-(l-n-Butyl-4-piperidyl)ethyl]-l-n 
propylindazole-3-carboxamide 





The title compound was synthesized by using 2-(l-n- 
butyl-4-piperidyl)ethylamine obtained in Preparation 
Example 40 and l-n-propylindazole-3-carboxylic acid 
obtained in Preparation Example 45 according to the same 
process as in Example 17. 

NMRCCDClj) 6 0.93(t, J-7 Hz, 3H), 0.95(t, J-7 Hz, 
3H), 1.34(sext, J-7 Hz, 3H), 1.49-1.61(m, IH), 1.63-1.80 
(m, 4H), 1.91(dJ-15 Hz, 2H), 1.97(sext, J-? Hz, 2H), 
2.25-2.40(m, 2H), 2.56-2.66(m, 2H), 3.18-3.29(m, 2H), 
3.54(q, J-7 Hz, 2H). 4.35(t, J-7 Hz, 2H). 7.01(1, J-6 Hz, 
IH), 7.25-7.29(01, IH), 7.39-7.42(m, 2H), 8.36(d, J-8 Hz, 
IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 



A solution of N-(l-mcthyl-4-pipcridyl)mcthyl-l-n- 
propylindazole-3-carboxamide (2.00 g) obtained in 
Example 7 in a-chloroethyl chloroformate (8 ml) was stirred 
at 70° C. for 6 hours, then methanol (20 ml) was added, and 
3 the mixture was heated under reflux for 2 hours. The reaction 
solution was distilled off under reduced pressure. The resi- 
due was purified by silica gel column chromatography 
(chloroform:methanol:aqueous ammonia-90:10:l) to give 
the title compound (0.40 g) as a yellow oily substance. 
Yield-21%. 

^H NMR(CDCl3) 8 0.95(t, J-7 Hz, 3H), 1.31-1.35(m, 
2H), 1.84(d,J-12 Hz, 2H), 1.98(scxt, J-7 Hz, 2H), 2.42(bs, 
IH), 2.66(td, J-2 Hz, 12 Hz, 2H), 3,18(d, J-12 Hz, 2H), 
3.39(t, J-6 Hz, 2H), 4.34(t, J-7 Hz, 2H), 7.10-7,25(m, IH), 
7.25-7.29(m, IH), 7.40-7.4 l(m, 2H), 8.37(dd. J-lHz, 8 Hz, 
" IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 

EXAMPLE 22 



N-(4-Piperidyl)-l-n-propylindazole-3-carboxamide 





To a solution of N-(l-benzyl-4-piperidyl)-l-n- 
propylindazole-3-carboxamide hydrochloride (0.70 g) 
obtained in Example 17 in methanol (40 ml) was added a 
suspension of 10% palladium carbon (2.80 g) in methanol, 
and the mixture was stirred at room temperature under 
hydrogen atmosphere at ordinary pressure for one hour. The 
reaction solution was filtered off with Celite, and distilled off 
under reduced pressure to give the hydrochloride (0.50 g) of 
the title compound, rield-94%. 

'H NMR(CDCl3) 6 0.96(t, J.7 Hz, 3H), 1.99(q, J-7 Hz, 
2H), 2.08-2.20(m, 2H), 2.20-2.36(m, 2H), 3.09(bs, 2H), 
3.50-3.64(m, 2H), 4.20-4.37(m, IH), 4.37(t, J-7 Hz, 2H), 
7.27-7.29(m, IH), 7.40-7.46(m, 2H), 8.31(d, J-8 Hz, III). 

m.p. 188-210° C. 



50 To N-(4-piperidyl)-l-n-propylindazole-3-carboxamide 
hydrochloride (0.32 g) obtained in Example 20 were added 
formic acid (0.7 ml) and a 36% aqueous solution of form- 
aldehyde (0.3 ml), and the mixture was stirred at room 
temperature for 5 hours. Then formic acid (4 ml) and a 36% 
aqueous solution of formaldehyde (1.6 ml) were further 
added, and the mixture was heated under reflux for 2.5 
hours. The reaction solution was distilled off under reduced 
pressure, and to the residue were added chloroform and 
aqueous ammonia. After extraction with chloroform, the 
chloroform layer was washed with-saturated aqueous 

*o sodium chloride, dried over anhydrous potassium carbonate, 
and distilled off under reduced pressure. The residue was 
purified by silica gel column chromatography (chloroform: 
methanol: aqueous ammonia-90:10:2) to give the title com- 
pound (0.06 g). Yield- 18%. 

65 ^H NMR(CDCl3) 8 0.95(t, J-7 Hz, 3H), 1.63-1.69(m, 
2H), 1.98(sext, J-7 Hz, 2H), 2.08(dd, J-2 Hz, 10 Hz, 2H), 
2.20(t, J-U Hz, 2H), 2.33(s, 3H), 2.87(d, J-12 Hz, 2H), 
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4.00-4. 10(m. IH), 4.35(U-7 Hz, 2H), 6.88(d, J-8 Hz, IH), 
7.24-7.28(m, IH), 7.37-7.42(m, 2H), 8.37(d, J-8 Hz, IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 

EXAMPLE 23 

N-(l-n-Butyl-4-piperidyl)-l-n-propylindazole-3- 
caiboxamide 




To a suspension of N-(4-piperidyl)-l-n-propylindazole-3- 
carboxamide hydrochloride (0.52 g) obtained in Example 20 
in acelonitrile were successively added 50% potassium 
lluoride-Celite (1.10 g) and 1-bromobutane (0.22 ml), and 
the mixture was heated under reflux for 11 hours. The 
reaction solution was fiUered off, distilled off under reduced 
pressure, and to the residue was added chloroform and 
saturated aqueous sodium hydrogencarbonale. After extrac- 
tion with chloroform, the chloroform layer was dried over 
anhydrous potassium carbonate, and distilled off under 
reduced pressure. The residue was purified by silica gel 
column chromatography (chloroform:methanol-20:l) to 
give the title compound (0.42 g) as a yellow oily substance. 
Yield-69%. 

NMR(CDCl3) 6 0.93(1, J-8 Hz, 3H), 0.95(1, J-8 Hz, 
3H), 1.33(sext, J-8 Hz, 2H), 1.46-1.54(m, 2H), 1.61-1.70 
(d, 2H), 1.98(scxt, J-7 Hz, 2H), 2.07(bd, J-12 Hz, 2H), 
2.16(bt, H-11 Hz, 2H), 2.37(t, J.8 Hz, 2H), 2.94{bd, J.12 
Hz, 2H), 4.04-4.07(m, IH), 4.35(t, J-7 Hz, 2H), 6.90(d, J-8 
Hz, IH), 7.24-7.28(m, IH), 7.37-7.43(m, 2H), 8.37(d, J-8 
Hz, IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 

EXAMPLE 24 

N-[2-(4-Benzyl-l-piperazinyl)ethyl]-l-n- 
propyhndazole-3-carboxamide 




To a solution of 2-(4-benzyl-l-piperazinyl)-ethylamine 
(2.19 g) obtained in Preparation Example 48 in DMF (150 
ml) were successively added at room temperature 1-n- 
propylindazole-3-carboxylic acid (2.04 g), triethylamine 
(1.52 g) and diethyl phosphorocyanidate (1.95 g) with 
stirring, and the mixture was stirred at room temperature for 
12 hours. The reaction solution was di.stilled off, and the 
residue obtained was purified by silica gel column chroma- 
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tography (ethyl acetate-chloroform:methanol:aqueous 
ammonia- 10; 1:0.05) to give the tide compound (3.76 g) as 
a brown oily substance. Yield-90%. 

'H NMR(CDa3) 5 0.96(t, J-7 Hz, 3H), 1.94-2.02(m, 
5 2H), 2.54(bs, 4H), 2.59(bs, 4H), 2.66(t, J-6 Hz, 2H), 3.54(s, 
2H). 3.59-3.64(m, 2H), 4.36(U J-7 Hz, 211), 7.24-7.43(m, 
9H), 8.37(d, J-8 Hz, IH). 

EXAMPLE 25 

N-[2-(4-Allyl-l-pipcrazinyl)cthyl]-l-n- 
propylindazole-3-catboxamide 

Example 25-1 

15 Synthesis of N-[2-{4H-l-piperazinyl)ethyl]-l-n- 
propylindazole-3-catboxamide dihydrochloride 



20 




To a solution of N-[2-<4-benzyl-l-piperazinyl)-ethyl]-l- 
30 n-propylindazole-3-carboxamide (0.96 g) obtained in 
Example 24 in methanol (50 ml) in 100 ml Margen type 
apparatus for a catalytic reduction were successively added 
4N hydrochloric acid-ethyl acetate solution (2 ml) and 10% 
palladium-carbon powder (0.31 g), and the mixture was 
35 shaken at room temperature under hydrogen atmosphere for 
30 minutes. The insolubles were filtered off with Celite, and 
the fihrate was concentrated under reduced pressure to give 
the title compound (1.10 g) as a white, amorphous sub- 
stance. This compound was used for the subsequent reaction 
without purification. 

^H NMR(CDCl3) 8 0.86(1, J-7 Hz, 3H), 1.92-2.01(m, 
2H), 3.67(1, J-6 Hz, 2H), 3.73(bs, 4H), 3.86(bs, 4H), 
3.94-4 .01(ra, 2H), 4.47(t, J-7 Hz, 2H), 7.40(t, J-8 Hz, IH), 
7.56(1, J-8 Hz, IH), 7.71(d, J-9 Hz, IH), 8.11(d, J-8 Hz, 
45 !")• 

Example 25-2 

Synthesis of N-[2-{4-allyl-l-piperazinyl)ethyl]-l-n- 
propylindazole-3-carboxamide 




To a solution of N-[2-(4H-l-piperazinyl)ethyl]-l-n- 
propylindazole-3-carboxamide dihydrochloride (0.39 g) 
obtained in Example 25-1 in chlorofonn (5 ml) were suc- 
cessively added at room temperature triethylamine (0.36 g) 
and allyl bromide (0.14 g) with stirring, and the mixture was 
stirred at room temperature for IS hours. The reaction 
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solution was diluted with chlorofonn (10 ml), and the 
organic layer was washed with aqueous sodium hydroxide 
(3 ml). The aqueous layer was extracted with chloroform (10 
mlx2), then the combined organic layers were dried over 
anhydrous sodium sulfate, and concentrated under reduced 5 
pressure. The residue (0.28 g) was purified by thin-layer 
chromatography on silica gel 

(chloroform:methanol;aqueous ammonia-10:l:0.1) to give 
the title compound (0.17 g) as a colorless oily substance. 
Yield-48%. lo 

NMR(CDCl3) 6 0.96(t, J-7 Hz, 3H), 1.95-2.04(m, 
211), 2.52(bs, 411), 2.59(bs, 411), 2.65(t, J-6 Hz, 2H), 3.02(d, 
J-6 Hz, 2H), 3.59-3.64(m, 2H), 4.36(t, J-7 Hz, 2H), 
5.15-5.22(ra, 2H), 5.83-5.93(m, IH), 7.25-7.29(m, IH), 15 
7.38-7.43(m, 311), 8.37(d, J-8 Hz, HI). 
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EXAMPLE 27 



N-(2-(4-n-Pentyl-l-piperazinyI)ethyl]-l-n- 
propylindazole-3-carboxamide 




Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 

m.p. 190-200° C. (dec.). ' 

'H NMR(DjO) 6 0.88(1, J-8 Hz, 3H), 1.94-2.03(m, 2H), 
3.64(t, J-6 Hz, 2H), 3,78(bs, 4H), 3.86(bs, 4H), 3.96-t.OO 
(m, 2H), 4.48(t, J-7 Hz, 2H), 4.88(d, J-3 Hz, 2H), 5.72-5.76 
(m, 2H, 2H), 5.96-6.06(m, IH, 2H), 7.42(t, J-7 Hz. IH), : 
7.58(t, J-7 Hz, IH), 7.72(d, J-9 Hz, IH), 8.12(1, J-8 Hz, 
IH). 



EXAMPLE 26 



N-[2-(4-n-Propyl-l-piperazinyl)ethyl]-l 
propylindazole-3-carboxamide 



The title compound was synthesized by using N-[2-(4H- 
l-piperazinyl)ethyl]-l-n-propylindazole-3-carboxamide 
dihydrochloride obtained in Example 25-1 and n-pentyl 
bromide according to the same process as in Example 25-2. 

'H NMR(CDCl3) 6 0.90(t, J-7 Hz, 3H), 0.95(1, J-7 Hz, 
3H), 1.26-1.36(m, 4H), 1.46-1.54(m, 2H), 1.95-2.01(m, 
2H), 2.34(1, J-7 Hz, 211), 2.52(bs, 4H), 2.58(bs, 411), 2.65(1, 
J-6 Hz, 2H), 3.59-3.64(m, 2H), 4.35(1, J-7 Hz, 2H), 
7.24-7.29(m, IH), 7.37-7.42(m, 3H), 8.37(d, J-8 Hz, IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 

m.p. 175-183° C. (dec); 'H NMR(D20) 6 0.87(1, J-7 Hz, 
3H), 0.93(t, J-7 Hz, 3H), 1.40(bs, 4H), 1.81(bs, 2H), 
1.93-2.02(m. 2H), 3.33(t, J-SHz, 2H), 3.50-3.95(br, 8H), 
3.61(t. J-6 Hz, 211), 3.95(t, J-6 Hz, 211), 4.49(t, J-7 Hz, 
2H), 7.42(t, J-7 Hz, IH), 7.58(t, J-7 Hz, IH), 7.74(d, J-9 
Hz, IH), 8.13(d, J-8 Hz, IH). 

EXAMPLE 28 

N-[2-(4-p-Methoxybenzyl-l-piperazinyl)ethyl]-l-n- 
propylindazole-3-carboxamide 




The title compound was synthesized by using N-[2-(4H- 
l-piperazinyl)ethyl]-l-n-propylindazole-3-carboxamide 
dihydrochloride obtained in Example 25-1 and 
1-bromopropane according to the same process as in so 
Example 25-2. 

^H NMR(CDCl3) 6 0.91(1, J-7 Hz, 3H), 0.96(1, J-7 Hz, 
3H), 1.48-1.57(m, 2H), 1.94-2.03(m, 2H), 2.32(1, J-8 Hz, 
2H), 2.52(bs, 4H), 2.59(bs, 4H), 2.65(t, J-6 Hz, 2H), 55 
3.59-3.64(m, 2H), 4.36(t,J-7 Hz, 2H), 7.25-7.29(m, IH), 
7.38-7.43(m, 3H), 8.37(d, J-8 Hz, IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 

m.p. 185-194° C. (dec.); 

Ml NMR(D20) 8 0.88(1, J-8 Hz, 311), 1.06(1,1-7 Hz, 311), 
1.81-1.91(m, 2H), 1.94-2.03(m, 2H). 3.33(t, J-8 Hz, 2H), 
3.65(t, J-6 Hz, 2H), 3.97(m. 2H), 3.60-4.10(br, 8H), 4.48(t, 65 
J-7 Hz, 2H), 7.42(1. J-8 Hz. IH), 7.58(t, J-7 Hz, IH), 
7.72(d, J-9 Hz, IH). 8.12(d, J-8 Hz, IH). 



The title compound was synthesized by using N-[2-(4H- 
l-piperazinyl)ethyl]-l-n-propylindazole-3-carboxamide 
dihydrochloride obtained in Example 25-1 and 
p-methoxybenzyl chloride according to the same process as 
in Example 25-2. 

^H NMR(CDCl3) 6 0.96(1, J-7 Hz, 3H), 1.94-2.03(m, 
2H), 2.50(bs, 4H), 2.56(bs, 4H), 2.64(1, J-6 Hz, 2H), 3.47(s, 
2H), 3.58-3.63(m, 2H), 3,80(s, 3H), 4.36(t, J-7 Hz, 2H), 
6.85(d, J-9 Hz, 2H), 7.23(d, J-9 Hz, 2H), 7.25-7.30(m, IH), 
7.38-7.43(m, 3H), 8.37(d, J-8 Hz, IH). 

Then the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 

m.p. 177-190° C. (dec); ^H NMR(D20) 6 0.88(1, J-7 Hz, 
3H), 1.94-2.03(m, 2H), 3.60-3.90(br, 8H), 3.63(t, J-6 Hz, 
2H), 3.92(s, 3H), 3.96(1, J-6 Hz, 2H), 4.46-4.50(m, 4H), 
7.14(d, J-9 Hz, 2H), 7.42(1, J-8 Hz, IH), 7.52(d, J-9 Hz, 
2H), 7.59(t, J-7 Hz, IH), 7.73(d, J-9 Hz, IH), 8.12(d, J-8 
Hz, IH). 
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EXAMPLE 29 

N-[2-(4-n-Bulyl-l-piperazinyl)ethyl]-l- 
cthylindazolc-3-carboxamidc 




15 



The title compound was synthesized by using N-(2-(4-n- 
butyl-l-piperazinyl)ethyl]-lH-indazole-3-carboxamide 
obtained in Example 10 and ethyl bromide according to the 
same process as in Example 12. 20 

'H NMR(CDCl3) 6 0.92(t, J-7 Hz, 3H), 1.28-1.37(m, 
211), 1.45-1.52(m, 211), 1.56(t, J-7 Ilz, 311), 2.34(1, J-8 llz, 
2H), 2.53(bs, 4H), 2.58(bs, 4H), 2.65(1, J-6 Hz, 2H), 
3.59-20 3.64(m, 2H), 4.45(q,]-7 Hz, 2H), 7.25-7.43(m, 
4H), 8.38(d, J-8 Hz, IH). 25 

Then the title compound was converted to Ihe correspond- 
ing hydrochloride by a conventional method. 

m.p. 197-206° C. (dec); 'H NMR(DjO) 6 0.99(t, J-8 Hz, 
3H), 1.40-1.50(m, 2H), 1.53(t, J-7 Hz, 3H), 1.76-1.83(ra, 
2H). 3.35(1, J-8 Hz, 2H), 3.62(1, J-6 Hz, 2H), 3.96(1, J-6 30 
Hz, 2H), 3.60^.00(br. 8H), 4.55(q, J-7 Hz, 2H), 7.40-7.44 
(m, IH), 7.58(t, J-8 Hz, IH), 7.73(d. J-8 Hz, IH), 8.12(d, 
J-8 Hz, IH). 

EXAMPLE 30 3s 

N-[2-(4-n-Butyl-l-piperazinyl)ethyl]-l- 
isopropylindazole-3-carboxamide 
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EXAMPLE 31 

N-[2-(4-n-Butyl-l-piperazinyl)ethyl]-l- 
cyclopentyhndazole-3-carboxamide 




To a solution of N-[2-(4-n-butyl-l-piperazinyl)-ethyl]- 
lH-indazole-3-carboxamide (0.42 g) obtained in Example 
10 in THF (10 ml) were successively added cyclopentanol 
(0.16 g), Iriphenylphosphine (0.41 g) and diethyl azodicar- 
boxylate (0.36 g) under ice-cooling, and then the mixture 
was stirred at room temperature for 22 hours. The residue 
obtained by concentration of the reaction solution was 
purified by silica gel column chromatography (methylene 
chlorideiethyl acetate-l:l-chloroform:melhanol:aqueous 
ammonia-10: 1:0.05) to give a fraction (0.47 g) containing 
the title compound. This fraction was separated by thin-layer 
chromatography on silica gel 

(chloroform:methanol;aqueous ammonia-10:l:0.1) to give 
the title compound (0.36 g) as a pale yellow oily substance. 
Yield-71%. 

^H NMR(CDCl3) 8 0.93(t, J-7 Hz, 3H), 1.29-1.38(m, 
2H), 1.44-1.51(m, 2H), 1.53-2.26(m, 8H), 2.34(t, J-8 Hz, 
2H), 2.58(bs, 8H), 2.65(t, J-6 Hz, 2H), 3.57-3.64(m, 2H), 
5.0O-5.07(m, IH), 7.24-7.28(m, IH), 7.37-7.48(m, 3H), 
8.37(d, J-8 Hz, IH). 

Then the lille compound was converted to the correspond- 
ing hydrochloride by a conventional method. 

m.p. 157-174° C. (dec); 'H NMR(D20) 6 1.00(t, J-7 Hz, 
3H), 1.41-1.51(m, 2H), 1.53-2.29(m, lOH), 3.36(t, J-8 Hz, 
2H). 3.63(bs, 2H), 3.79(bs, 8H), 3.94-4.00(m, 2H), 
5.16-5.21(m, IH), 7.39(t, J-7 Hz, IH), 7.54(tJ-8 Hz, IH), 
7.73(d, J-8 Hz, IH), 8.09(d, J-7 Hz, IH). 

EXAMPLE 32 

N-[2-(4-n-Bulyl-l-piperazinyl)ethyl]-l-n- 
propylindazole-3-thiocarboxamide 



The title compound was synthesized by using N-[2-(4-n- 
butyl-l-piperazinyl)ethyl]-lH-indazole-3-carboxamide 
obtained in Example 10 and isopropyl bromide according to 
the same process as in Example 12. 

m.p. 82-84° C; ^H NMR(CDa3) 5 0.92(t, J-7 Hz, 3H), 55 
1.28-1.38(m, 2H), 1.45-1.53(m, 211), 1.62(d, J-7 Hz, 6H). 
2.35(1, J-8 Hz, 2H), 2.52(bs, 4H), 2.60(bs, 4H), 2.66(1, J-6 
Hz, 2H), 3.59-3.64(m, 2H), 4.88(sept, J-7 Hz, IH), 
7.25-7.49(m, 4H), 8.38(d, J-8 Hz, IH). 

Then the title compound was converted to the correspond- 60 
ing hydrochloride by a conventional method. 

m.p. 182-194° C. (dec); 'H NMR(D20) 6 1.00(t, J-7 Hz, 
3H), 1.42-1.51(m, 2H), 1.62(d, J-7 Hz. 6H), 1.77-1.85(m, 
2H), 3.36(t, J-8 Hz, 2H), 3.60-^.00(br, 8H), 3.65(1, J-6 Hz, 
2H), 3.98(t, J-6 Hz, 2H), 5.11(sept, J-7 Hz. IH). 7.42(t, J-8 65 
Hz. IH), 7.56-7.60(m, IH), 7.78(d. J-9 Hz, IH). 8.14(d, J-8 
Hz. IH). 




To a solution of N-[2-(4-n-butyl-l-piperazinyl)-ethyl]-l- 
n-propylindazolc-3-carboxamide (0.39 g) obtained in 
Example 3 in toluene (10 ml) was added Lawesson reagent 
(0.64 g) at room temperature, and the mixture was heated 
under reflux for one hour. The reaction solution was cooled 
to room temperature, diluted with chloroform (50 ml), and 
then washed with saturated aqueous sodium hydrogencar- 
bonate (50 ml). The organic layer was dried over anhydrous 
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sodium sulfate, and concentrated under reduced pressure. 
The residue was purified by thin-layer chromatography on 
silica gel (chloroform: methanol: aqueous ammonia-8:2:0.2) 
to give the title compound (0.36 g) as a pale yellow oily 
substance. Yield-88%. 

'H NMR(CDCl3) 8 0.91(t, J-7 IIz, 311), 0.96(t, J-7 IIz, 
3H), 1.28-1.37(m, 2H), l,63(bs, 2H), 1.95-2.04<m, 2H), 
2.83(bs, 4H). 2.60-3.10(br, 8H; piperazine-H), 3.96(bs, 2H). 
4.36(t, J-7 Hz, 2H), 7.28-7.32(m, IH), 7.41-7.42(m, 3H), 
8.87(d, J.8 Hz, IH). 

Then the title compound was converted to the corre-spond- 
ing hydrochloride by a conventional method. 

m.p. 178-186° C. (dec); 'H NMR(DjO) 60.88(t, J-7 Hz, 
3H), 1.00(t, J-7 Hz, 3H), 1.45-1.47(m, 2H), 1.80(bs. 2H), 
1 .98-2.00(m, 2H), 3.3!5(bs, 2H), 3.77(bs, 2H), 3.45^.10(br, 
8H). 4.41(bs, 2H), 4.49(bs. 2H), 7.43(tJ-7 Hz, IH), 7.58(1, 
J-7 Hz. IH). 7.72(d, J-8 Hz. Ill), 8.56(d, J-8 Hz, IH). 

EXAMPLE 33 

3-(N-[2-(4-n-Butyl-l-pipcrazinyl)cthyl] 
aminomethyl)-! -n-propylindazole 



According to the method of the literature, the oesophageal 
tunica muscularis mucosae excised from rats were sus- 
pended in an organ bath containing Krebs-Henseleit solution 
aerated with a mixed gas (95% O2, 5% COj) and contracted 

5 with carbachol (lxlO"*M). After the contraction was 
stabilized, the cumulative administration of the compounds 
was performed to determine the relaxation of the rat 
oesophagus pre-contracted with carbachol. The concentra- 
tion (ED50) to cause 50% relaxation of the carbachol- 

10 induced contraction was measured. The result is expressed 
in terms of -log ED,, and shown in the following table in 
which higher numerical value indicates higher activity. 



c=o III 

C=0 III 

c=o in 




25 Compound 11 
Compound 12 
Compound 13 
Compound 14 
Compound 15 
Compound 16 



To a solution of N-[2-(4-n-butyl-l-piperazinyl)-ethyl]-l- 
n-propylinda7.ole-3-carboxamide (0.36 g) obtained in 3: 
Example 3 in THF (5 ml) was added lithium aluminum 
hydride (0.11 g) at room temperature, and the mixture was 
heated under reflux for 3 hours. The reaction solution was 
ice-cooled, and were successively added water (0.1 ml), a 
15% aqueous sodium hydroxide (0.1 ml), water (0.3 ml) and ^ 
THF (10 ml). After the reaction solution was stirred at room 
temperature for 30 minutes, the insolubles were filtered off 
with Celite. The filtrate was distilled off under reduced 
pressure, and the residue was purified by thin-layer chro- 
matography on silica gel (chloroform methanol: aqueous 
ammonia-8:2:0.2) to give the title compound (0.14 g) as a * 
pale yellow oily substance. Yield-40%. 

Ml NMR(CDCl3) 8 0.89-0.94<m, 611), 1.24-1.35(m, 2n), 
1.41-1.49(m, 2H), 1.81(bs, IH), 1.87-1.98(m, 2H), 2.29(t, 
J-8 Hz, 2H), 2.41 (bs, 8H), 2..S0(t, J-6 Hz, 2H), 2.77(t, J-6 
Hz, 2H), 4.17(s, 2H), 4.30(t, J-7 Hz, 2H), 7.10-7.14(m, IH). ' 
7.35-7.36(m, 211), 7.78(d, J-8.3 Hz, 111). 

'l"hen the title compound was converted to the correspond- 
ing hydrochloride by a conventional method. 

m.p. 104-119° C. (dec); 'H NMR(D20) 8 0.84(t, J-7 Hz, , 
3H). 0.95(t. J-7 Hz, 3H), 1.34-1.44(m, 2H), 1.63-1.71(m, ^ 
2H), 1.88-1.97(m, 2H), 2.6O-3.60(br, 8H), 2.96(t, J-6 Hz. 
2H), 3.11(1, J-8 Hz. 2H), 3.37(t, J-6 Hz, 2H), 4.46(t. J-7 Hz, 
2H), 4.72(s, 2H), 7.38(t. J-8 Hz, IH), 7.60(t, J-8 Hz, IH), 
7.73(d, J-9 Hz, IH), 7.93(d, J-8 Hz, IH). 

EXAMPLE 34 
The agonist activities of the indazole derivatives of the 
present invention and Mosapride were determined by the 
following method, that is, the method determining 5-HT4 
agonist activity by using rat oesophageal tunica muscularis 
mucosae (Naunyn-Schmiedeberg's Arch. Pharmacol.. \^1. 
343. 439-446, 1991). 



c=o II 
c=o II 

C=0 IV 
O III 
0=0 IV 
C^O III 
C-O III 
C^O III 
C^O 111 
C=-0 II 
C=0 II 
C=0 II 
C'-O II 
C=0 II 
C=0 II 
C--0 II 
C=0 III 
C=0 III 
C=0 III 



^c-Penlyl C=0 III 

Pr c=s m 

Pr CHj III 



Finally, examples of pharmaceutical preparations com- 
prising as an active ingredient the present compounds (all 
the hydrochlorides) arc given below. 



Phamuceutical Prepantion 1 



All components were uniformly mixed to form powders 
65 for direct compression. The powders were formed in a rotary 
tableting machine to tablets each having 6 mm in diameter 
and 100 mg in weight. 
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Compound of Example 2 



maceutical Preparation S 



] The active ingredient, iciincd sugar, D-soibitol, ethyl 
paraoxybcnzoate and propyl paraoxybcnzoatc were dis- 
solved in 60 g of warm water. After cooling, glycerol and a 
solution of flavor in ethanol were added. Then distilled water 
was added to the mixture to make up a total amount of 100 



All components of the above group A were uniformly 
mixed to form powders for direct compression. The powders 
were formed in a rotary tableling machine to tablets each 
having 6 mm in diameter and 100 mg in weight. The tablets 
were coated with the components of the above group B j 
according to a conventional method to prepare the sugar- 
coated tablets. 



rd capsulea (per capsule) 



Compound of Example 3 

Crystalline cellulose 
Com starch 

Hydroxypropylcellulose 



64 mg 
IS mg 



All components were uniformly mixed, pressed and pul- 
verized to prepare granules, 'llie granules were filled in a 
capsule to prepare a hard capsule. 



Granules (per divided packet) 

A Compound of Example 3 
Lactose 

Crystalline cellulose 
Corn starch 
B Hydroxypropylcellulose 
Ethanol 



After all components of the above group A 
formly mixed, a solution of the above group B w 
The mixture was kneaded and granulated by an 
granulation method. The granules were then dried in a drier 
at 50° C. The dried granules were screened to granule sizes 
of 297 ^-1460 /aa to give a granule formulation contain- 
ing 200 mg net weight per divided packet. 



Compound of Example 3 



30.000 g 
25.000 g 
0.030 g 



The active ingredient and sodium chloride were dissolved 
in distilled water to make up a total amount of 1.0 ml. 



The active ingredient was dissolved in gylcerol. To the 
solution was added polyethylene glycol 4000 and the mix- 
g ture was warmed lo be a solution. 'ITie solution was poured 
into a suppository mold and solidified by cooling to prepare 
suppositories weighing 1.5 g per piece. 

INDUSTRIAL APPLICABILITY 

The indazole derivatives (I) having a monocyclic amine 
orpharmaceutically acceptable salts thereof provided by the 
present invention have a 5-HT4 receptor agonistic activity 
and arc useful for the treatment of digestive tract disorders 
Q derived from chronic gastritis, diabetes mellitus, 
gastrectomy, peptic ulcer and scleroderma, and digestive 
tract diseases including reflux csophagitis, irritable bowel 
syndrome and spuirious ileus. 
What is claimed is: 
s 1. An indazole compound which is selected from the 
group consisting of 

N-[2-(4-n-butyl-l-piperazinyl)ethyl]-l-n-propylindazole- 
3-carboxamide, 

10 N-[2-(4-butyl-l-piperazinyl)ethyl]-l-isopropylindazole- 
3-carboxamide, and 
N-[2-(4-n-pentyl-l-piperazinyl)ethyl]-l-n- 
propyhndazole-3-carboxamide, or a pharmaceutically 
acceptable salt of any of the above. 
>5 2. The indazole compound of claim 1, which is N-[2-(4- 
n-butyl-l-piperazinyl)ethyl]-l-n-propylindazole-3- 
carboxamide, or a salt thereof. 
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3. The indazole compound of claim 1, which is N-[2-(4- 
butyl-l-piperazinyl)ethyl]-l-isopropylindazole-3- 
carboxamide, or a sah thereof. 

4. 'llie indazole compound of claim 1, which is N-[2-(4- 
p-methoxybenzyl-l-piperazinyl)ethyl]-l-n-propylindazole- 
3-carboxamide, or a salt thereof. 

5. The indazole compound of claim 1, which is N-[2-(4- 
n-pentyl-l-piperazinyl)ethyl]-l-n-propylindazole-3- 
carboxamide, or a salt thereof. 
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6. A 5-HT4 receptor agonist composition, which com- 
prises as an active ingredient, one or more compounds of 
claim 1, or a pharmaceutically acceptable salt thereof; and a 
pharmaceutically acceptable carrier. 

7. The 5-HT4 receptor agonist composition of claim 6, 
which further contains one or more pharmaceutically accept- 
able additives. 



